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In	  unstable	  environments,	  adaptation	  is	  a	  prerequisite	  for	  survival	  of	  
organizations	  or	  groups.	  The	  Affordable	  Care	  Act	  has	  created	  a	  changing	  environment	  
for	  health	  care	  providers.	  Unfortunately	  for	  Pharmacy,	  innovation	  within	  our	  profession	  
has	  languished,	  leaving	  pharmacists	  in	  a	  precarious	  position.	  Many	  have	  noted	  the	  
stagnation	  of	  the	  profession;	  in	  fact	  it	  has	  been	  a	  recurring	  theme	  in	  the	  commentary	  
over	  the	  last	  five	  decades.	  The	  dialogue	  has	  focused	  on	  the	  externalities	  that	  represent	  
barriers	  to	  the	  profession’s	  evolution,	  including	  the	  direction	  change	  should	  take	  and	  
the	  legal	  or	  organizational	  issues	  that	  inhibit	  change	  and	  innovation.	  Little	  attention	  has	  
been	  given	  to	  the	  characteristics	  of	  the	  profession’s	  members	  that	  may	  inhibit	  change,	  
adoption,	  or	  innovation	  of	  new	  ideas.	  The	  lack	  of	  understanding	  of	  the	  professional’s	  or	  
future	  professional’s	  propensity	  for	  change	  and	  innovation	  is	  an	  important	  gap	  in	  
current	  knowledge.	  
The	  objectives	  of	  this	  study	  were	  to	  determine	  whether	  current	  or	  future	  
student	  pharmacists	  have	  more	  negative	  attitudes	  towards	  change	  and	  risk	  than	  a	  non-­‐




the	  pharmacy	  program,	  and	  whether	  these	  attitudes	  differ	  by	  individual	  career	  
intentions.	  Electronic	  surveys	  administered	  to	  student	  pharmacists	  at	  seven	  schools.	  
Demographic	  information	  and	  six	  scales	  assessing	  personality	  characteristics	  and	  
attitudes	  known	  to	  reflect	  attitudes	  towards	  change/risk	  were	  collected	  from	  
respondents.	  
The	  response	  rate	  was	  37.2	  percent.	  Compared	  to	  population	  norms	  for	  each	  scale,	  
respondents	  had	  greater	  openness	  to	  or	  more	  positive	  attitudes	  towards	  change	  in	  
general,	  but	  more	  negative	  attitude	  towards	  change	  in	  the	  workplace.	  Respondents	  had	  
negative	  attitudes	  towards	  risk	  in	  general	  and	  were	  not	  likely	  to	  take	  everyday	  risks.	  
When	  comparing	  types	  of	  risk,	  respondents	  favored	  instrumental	  risk	  decisions	  more	  
than	  stimulating	  risk	  decisions.	  Respondents	  were	  less	  open	  to	  new	  experiences	  and	  
more	  conscientious.	  Differences	  in	  attitudes	  towards	  everyday	  risk	  taking	  and	  attitudes	  
towards	  change	  in	  the	  workplace	  were	  the	  only	  characteristics	  that	  showed	  change	  
between	  years	  in	  the	  program	  and	  career	  intentions.	  
Current	  and	  future	  student	  pharmacists	  show	  personality	  and	  attitude	  profiles	  
consistent	  with	  the	  hypothesis.	  Negative	  attitudes	  towards	  change	  and	  risk	  can	  make	  it	  
difficult	  to	  create	  an	  environment	  where	  innovation	  is	  easily	  cultivated	  and	  adopted.	  
Understanding	  these	  potential	  barriers	  to	  moving	  the	  profession	  forward	  can	  help	  guide	  
the	  profession	  in	  designing	  new	  programs	  to	  better	  meet	  the	  stability	  needs	  of	  








In	  his	  2006	  APhA	  presidential	  address,	  Bruce	  Canaday	  proclaimed	  pharmacy	  was	  at	  a	  
“fork	  in	  the	  road”	  which	  required	  the	  profession	  to	  make	  a	  choice	  –	  either	  continuing	  to	  
perform	  in	  the	  same	  manner	  that	  has	  always	  been	  done	  or	  to	  “fundamentally	  and	  
universally	  change”	  how	  pharmacy	  is	  practiced	  (p.	  546).	  Canaday	  is	  not	  the	  first	  
pharmacy	  leader	  to	  call	  for	  change,	  in	  fact	  the	  need	  for	  change	  in	  pharmacy	  has	  been	  a	  
recurring	  theme	  in	  commentary	  over	  the	  last	  five	  decades	  (Brodie,	  1966,	  1981;	  Brown,	  
2012,	  2013;	  Canaday,	  2006;	  Dole	  and	  Murawski,	  2007;	  Hepler,	  1987,	  1991,	  2000,	  2004,	  
2010;	  Hepler	  and	  Strand,	  1990;	  Traynor,	  Janke,	  and	  Sorensen,	  2010;	  Zografi,	  1998).	  
Donald	  Brodie	  and	  Charles	  Hepler	  saw	  change	  as	  a	  necessary	  and	  inevitable	  part	  of	  any	  
profession’s	  evolution	  and	  that	  pharmacists	  should	  take	  an	  active	  role	  in	  shaping	  any	  
change	  that	  occurs	  (Brodie,	  1966,	  1981;	  Hepler,	  2000,	  2010).	  Canaday,	  however,	  makes	  
a	  more	  desperate	  argument	  for	  change,	  emphasizing	  the	  profession’s	  need	  for	  change	  
to	  avoid	  its	  eminent	  extinction.	  Canaday	  argues	  change	  is	  not	  only	  a	  good	  and	  prudent	  
aim;	  it	  is	  an	  immediate	  requirement	  for	  the	  profession’s	  very	  survival	  (2006).	  
In	  2002,	  David	  Knapp	  reported	  the	  findings	  of	  the	  Pharmacy	  Manpower	  Project.	  




profession	  and	  to	  predict	  pharmacy	  workforce	  needs	  out	  to	  the	  year	  2020.	  The	  
conference	  participants	  predicted	  a	  major	  shift	  in	  pharmacist	  roles	  and	  responsibilities.	  
They	  projected	  the	  profession’s	  function	  substantially	  shifting	  to	  direct	  patient	  care,	  and	  
an	  abandonment	  of	  traditional	  dispensing	  roles.	  Based	  on	  this	  prediction	  of	  a	  major	  role	  
change	  within	  the	  profession,	  the	  attendees	  estimated	  that	  an	  additional	  417,000	  
pharmacists	  would	  be	  needed	  by	  the	  year	  2020	  or	  the	  profession	  would	  be	  unable	  to	  
provide	  enough	  practitioners	  to	  fulfill	  its	  societal	  role	  (Knapp,	  2002).	  	  In	  2013,	  Daniel	  
Brown	  critiqued	  the	  accuracy	  of	  the	  Pharmacy	  Manpower	  Project’s	  estimates.	  He	  
argued	  that	  pharmacist	  roles	  have	  not	  shifted	  as	  the	  conference	  attendees	  predicted.	  	  
Brown	  asserts	  that	  the	  expansion	  of	  corporate	  pharmacy	  chains,	  supermarket	  
pharmacies,	  and	  mass	  merchandisers	  explains	  most	  of	  the	  profession’s	  numerical	  
growth	  over	  the	  last	  decade	  (Brown,	  2012)	  and	  that	  “community	  pharmacy	  jobs	  are	  still	  
more	  closely	  linked	  to	  prescription	  volume	  than	  to	  the	  demand	  for	  patient	  care	  services”	  
(2013,	  p.	  3).	  He	  argues	  the	  profession’s	  move	  toward	  direct	  patient	  care	  remains	  stalled	  
and	  that	  the	  profession	  may	  face	  an	  over	  supply	  of	  practitioners	  as	  a	  result.	  Brown’s	  
analysis,	  if	  borne	  out,	  paints	  a	  bleak	  picture	  of	  the	  consequences	  that	  will	  accrue	  if	  the	  
profession	  continues	  to	  resist	  evolution	  and	  change.	  This	  further	  strengthens	  the	  
argument	  for	  change	  –	  without	  a	  major	  shift	  in	  the	  profession,	  pharmacists	  will	  soon	  
compete	  for	  even	  the	  simplest	  of	  jobs.	  
Brown	  and	  Canaday,	  like	  Brodie	  and	  Hepler	  before	  them,	  emphasize	  the	  need	  for	  
individuals	  within	  the	  profession	  to	  innovate	  (Brown,	  2012,	  2013;	  Canaday,	  2006).	  




within	  professions	  and	  organizations	  (Doucette	  et	  al.,	  2012).	  In	  order	  to	  create	  and	  
adopt	  innovations,	  a	  profession	  must	  foster	  creativity	  and	  welcome	  creative	  individuals	  
who	  generate	  novel	  ideas	  (Egan,	  2005).	  Fostering	  creativity	  can	  be	  seen	  as	  “a	  necessity,	  
not	  an	  option,	  for	  most	  [professions]	  interested	  in	  responding	  to	  a	  changing	  
environment”	  (Egan,	  2005,	  p.	  161).	  With	  this	  understanding	  and	  despite	  the	  continued	  
insistence	  of	  pharmacy	  leaders	  that	  the	  profession	  of	  pharmacy	  is	  in	  dire	  need	  of	  
widespread	  changes,	  in	  the	  seven	  years	  since	  Canaday’s	  APhA	  presidential	  proclamation	  
the	  changes	  said	  to	  have	  been	  made	  in	  the	  practice	  of	  pharmacy	  are,	  at	  best,	  modest	  in	  
nature	  and	  not	  the	  widespread	  change	  called	  for	  (Rosenthal,	  Austin,	  and	  Tsuyuki,	  2010).	  
This	  is	  due	  in	  part	  to	  the	  organizational	  structure	  of	  community	  pharmacy,	  which	  has	  
undergone	  a	  process	  labeled	  as	  “the	  corporatization	  of	  pharmacy”	  (Zografi,	  1998,	  p.	  
472).	  Additionally,	  there	  is	  evidence	  that	  the	  regulatory	  environment	  of	  the	  profession	  
allows	  little	  space	  for	  innovative	  ideas	  within	  the	  practice	  of	  pharmacy	  (Murawski	  et	  al.,	  
2011).	  	  
While	  many	  have	  noted	  the	  stagnation	  of	  the	  profession	  of	  pharmacy,	  the	  dialogue	  
remains	  focused	  on	  this	  crossroad,	  on	  the	  profession’s	  need	  to	  change,	  on	  what	  
direction	  change	  should	  take,	  or	  the	  current	  legal	  and	  organizational	  issues	  that	  inhibit	  
change	  and	  innovation	  –	  the	  externalities	  that	  represent	  barriers	  to	  the	  profession’s	  
evolution.	  	  Relatively	  little	  attention	  has	  been	  given	  to	  the	  characteristics	  within	  the	  
profession	  itself	  and	  its	  members	  that	  inhibit	  change/adoption/innovation.	  The	  lack	  of	  
focus	  on	  the	  professional’s	  or	  future	  professional’s	  inability	  to	  change	  and	  innovate	  is	  an	  




shaping	  the	  profession”	  is	  important	  to	  understand	  (Rosenthal	  et	  al.,	  2010,	  p.	  37).	  
Elucidating	  the	  attitude	  towards	  risk	  of	  pharmacists	  and	  future	  pharmacists,	  
understanding	  the	  openness	  to	  new	  experiences	  of	  these	  individuals,	  and	  gaining	  insight	  
into	  their	  personality	  characteristics	  can	  all	  help	  provide	  a	  clearer	  picture	  of	  why	  
innovation	  and	  widespread	  change	  is	  apparently	  so	  difficult	  within	  the	  profession.	  The	  
question	  of	  interest	  is:	  what	  problems	  may	  be	  present	  within	  the	  culture	  of	  pharmacy	  
inhibiting	  the	  profession’s	  rate	  of	  change?	  What	  are	  the	  profession’s	  internal	  barriers	  to	  
change?	  
	  
Statement	  of	  Problem	  
Innovation	  in	  pharmacy	  has	  languished	  over	  the	  last	  50	  years	  and	  puts	  pharmacists	  
into	  a	  position	  as	  being	  seen	  as	  redundant	  in	  the	  health	  care	  system	  (Canaday,	  2006;	  
Schneider,	  2008).	  While	  many	  have	  noted	  the	  stagnation	  of	  the	  profession	  of	  pharmacy,	  
the	  dialogue	  remains	  focused	  on	  the	  crossroad,	  on	  the	  profession’s	  need	  to	  change,	  on	  
what	  direction	  change	  should	  take,	  or	  the	  current	  legal	  and	  organizational	  issues	  that	  
inhibit	  change	  and	  innovation	  –	  the	  externalities	  that	  represent	  barriers	  to	  the	  
profession’s	  evolution.	  Relatively	  little	  attention	  has	  been	  given	  to	  the	  characteristics	  
within	  the	  profession’s	  members	  that	  inhibit	  change/adoption/innovation.	  The	  lack	  of	  
focus	  on	  the	  professional’s	  or	  future	  professional’s	  propensity	  for	  change	  and	  




Significance	  of	  the	  Study	  
Health	  care	  innovation	  –	  “the	  introduction	  of	  a	  new	  concept,	  idea,	  service,	  process,	  
or	  product	  aimed	  at	  improving	  treatment,	  diagnosis,	  education,	  outreach,	  prevention,	  
and	  research,	  and	  with	  the	  long	  term	  goal	  of	  improving	  quality,	  safety,	  outcomes,	  
efficiency,	  and	  costs”	  (Omachonu	  and	  Einspruch,	  2010,	  p.	  5)	  is	  said	  to	  be	  needed	  most	  
when	  an	  organization	  or	  group	  is	  faced	  with	  an	  unstable	  environment	  (Fagerberg,	  
Mowery,	  and	  Nelson,	  2005).	  Health	  care	  has	  been	  an	  unstable	  environment	  for	  many	  
years,	  however	  with	  the	  implementation	  of	  the	  Affordable	  Care	  Act	  and	  the	  continued	  
shortage	  of	  primary	  care	  providers	  the	  rate	  of	  change	  in	  the	  health	  care	  environment	  
can	  no	  longer	  be	  ignored	  (Omachonu	  and	  Einspruch,	  2010;	  Smith,	  2011).	  Provisions	  
within	  the	  ACA	  are	  forcing	  administrators	  and	  professionals	  to	  find	  creative	  solutions	  to	  
meet	  the	  primary	  care	  needs	  of	  patients,	  which	  often	  includes	  expanding	  the	  existing	  
roles	  of	  midlevel	  professionals	  (Matzke	  and	  Ross,	  2010;	  Talley,	  2011).	  Additionally,	  the	  
ACA	  emphasizes	  innovation	  through	  its	  provisions	  creating	  the	  Center	  for	  Medicare	  and	  
Medicaid	  Innovation	  which	  prioritizes	  identifying,	  validating,	  and	  diffusing	  new	  care	  
models	  (Matzke,	  2012;	  Matzke	  and	  Ross,	  2010;	  Smith,	  2011).	  The	  concept	  of	  
Accountable	  Care	  Organizations	  (ACO)	  specifically	  rewards	  those	  health	  care	  systems	  
that	  develop	  new	  methods	  of	  reducing	  costs	  while	  maintaining	  quality.	  The	  culture	  of	  
pharmacy	  or	  the	  “dominant	  force	  shaping	  the	  profession”	  is	  important	  to	  understand	  
during	  this	  time	  of	  change	  (Rosenthal	  et	  al.,	  2010,	  p.	  37).	  Elucidating	  the	  attitude	  
towards	  change	  and	  risk	  of	  future	  pharmacists,	  understanding	  the	  openness	  to	  new	  




can	  all	  help	  provide	  a	  clearer	  picture	  of	  why	  innovation	  and	  widespread	  change	  is	  
currently	  a	  rarity	  within	  the	  profession.	  Clarifying	  this	  information	  may	  provide	  insight	  
into	  how	  these	  individuals	  will	  behave	  in	  practice	  when	  faced	  with	  change.	  In	  addition,	  
this	  research	  may	  provide	  guidance	  for	  the	  types	  of	  information	  that	  should	  be	  provided	  
to	  students	  and	  potentially	  inform	  the	  selection	  process	  at	  the	  level	  of	  admittance	  to	  
pharmacy	  colleges	  and	  schools.	  
	  
Objectives	  and	  Hypotheses	  
	  
Objective	  One	  
To	  assess	  whether	  student	  pharmacists	  have	  different	  attitudes	  towards	  change	  and	  
risk	  than	  non-­‐pharmacy	  individuals.	  
Null	  hypothesis:	  
There	  are	  no	  differences	  between	  student	  pharmacists’	  attitudes	  towards	  change	  
and	  risk	  compared	  to	  non-­‐pharmacy	  individuals.	  
Alternative	  hypothesis:	  
Student	  pharmacists	  have	  more	  negative	  attitudes	  towards	  change	  and	  risk	  







To	  assess	  whether	  student	  pharmacists’	  attitudes	  towards	  change	  and	  risk	  differs	  by	  
year	  in	  the	  pharmacy	  program.	  
Null	  hypothesis:	  
There	  are	  no	  differences	  between	  student	  pharmacists’	  attitudes	  towards	  change	  
and	  risk	  by	  year	  in	  the	  pharmacy	  program.	  
Alternative	  hypothesis:	  
There	  are	  differences	  between	  student	  pharmacists’	  attitudes	  towards	  change	  and	  
risk	  by	  year	  in	  the	  pharmacy	  program.	  
	  
Objective	  Three	  
To	  assess	  whether	  student	  pharmacists’	  attitude	  towards	  change	  and	  risk	  differs	  by	  
career	  intentions.	  
Null	  hypothesis:	  
There	  are	  no	  differences	  between	  student	  pharmacists’	  attitudes	  towards	  change	  
and	  risk	  by	  students’	  career	  intentions.	  
Alternative	  hypothesis:	  
There	  are	  differences	  between	  student	  pharmacists’	  attitudes	  towards	  change	  and	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Existing	  Barriers	  to	  Change	  
	  
Organizational	  Structure	  
Chain	  pharmacy	  organizational	  structure	  can	  be	  described	  based	  on	  classical	  
organization	  theory	  and	  scientific	  management,	  which	  focus	  on	  the	  processes	  and	  
procedures	  of	  an	  organization.	  This	  assists	  in	  efficiently	  and	  effectively	  organizing	  
individuals	  for	  maximum	  productivity	  (Peterson,	  2004).	  Together	  classical	  
organization	  theory	  and	  scientific	  management	  create	  service	  models	  that	  are	  
commodity-­‐centered	  and	  rely	  heavily	  on	  the	  execution	  of	  tasks.	  In	  addition	  to	  an	  
efficiency	  and	  execution	  focused	  organization,	  these	  concepts	  also	  create	  a	  highly	  
bureaucratic,	  mechanistic	  organizational	  structure.	  These	  organizations	  “have	  many	  
rules	  and	  procedures,	  well-­‐defined	  tasks,	  and	  a	  clear	  history	  of	  authority”	  (Peterson,	  
2004,	  p.	  32).	  	  According	  to	  Fayol’s	  “Principles	  of	  Management”,	  these	  organizations	  
have	  a	  “trickle	  down”	  hierarchy,	  in	  which	  a	  single,	  central	  source	  makes	  assessments	  
and	  decisions	  at	  the	  top	  of	  the	  organizational	  structure	  (Fayol,	  1949).	  These	  
decisions	  are	  then	  passed	  through	  the	  formal	  chain	  of	  command	  to	  the	  rest	  of	  the	  





actions	  are	  directed	  by	  a	  detailed	  set	  of	  guidelines	  which	  employees	  are	  required	  to	  
follow	  (Fayol,	  1949;	  Rodrigues,	  2001).	  Due	  to	  the	  organizational	  structure	  and	  
guideline	  adherence,	  these	  types	  of	  organizations	  provide	  little	  autonomy	  for	  
employees,	  which	  can	  often	  lead	  to	  disillusionment.	  The	  hierarchy	  of	  decision-­‐
making,	  rigid	  chain	  of	  command,	  and	  efficiency	  and	  execution	  based	  focus,	  make	  
this	  organizational	  model	  highly	  efficient,	  but	  slow	  to	  adapt	  to	  change	  and	  is	  best	  
suited	  for	  stable	  market	  environments	  and	  the	  production	  of	  standardized	  goods	  
(Peterson,	  2004).	  Marissa	  Mayer,	  CEO	  of	  Yahoo,	  made	  a	  clear	  argument	  for	  why	  new	  
ideas	  are	  difficult	  to	  foster	  in	  these	  types	  of	  organizational	  structures	  when	  she	  said	  
“the	  opposite	  of	  innovation	  is	  execution:	  that	  if	  you	  have	  to	  be	  in	  heads-­‐down	  
execution	  mode,	  it’s	  very	  hard	  to	  find	  the	  space	  to	  innovate,	  to	  have	  those	  new	  
ideas	  and	  to	  pull	  things	  in”	  (Dickey,	  2013).	  
Donald	  Brodie	  spoke	  against	  the	  bureaucratic	  structure	  of	  pharmacy	  in	  1966	  
when	  he	  stated,	  “if	  the	  service	  to	  pharmacy	  continues	  to	  be	  dominated	  by	  its	  
distributive	  function	  of	  which	  it	  has	  become	  a	  captive,	  it	  cannot	  fulfill	  the	  needs	  of	  a	  
new	  social	  order.	  Only	  when	  pharmacy’s	  contribution	  to	  society	  is	  dominated	  by	  the	  
capacity	  of	  its	  practitioners	  to	  apply	  their	  scientific	  knowledge	  to	  the	  needs	  of	  
society	  and	  by	  their	  concern	  for	  public	  health	  and	  safety	  will	  the	  profession	  be	  
justified	  in	  claiming	  all	  of	  the	  privileges	  of	  an	  essential	  health	  service”	  (Brodie,	  1966,	  
pp.	  4-­‐5).	  Brodie	  also	  noted	  “pharmacists	  who	  work	  in	  these	  establishments	  on	  an	  





result	  they	  become	  leeches	  of	  the	  profession	  and	  contribute	  little	  to	  its	  welfare	  that	  
is	  not	  self-­‐centered”	  (1966,	  p.	  66).	  
	  
Organizational	  Culture	  
While	  the	  structure	  of	  a	  pharmacy	  organization	  can	  impede	  the	  change	  process	  
and	  rate	  of	  innovation	  it	  also	  plays	  a	  role	  in	  shaping	  organizational	  culture	  which	  can	  
be	  defined	  as	  “a	  patterned	  system	  of	  perceptions,	  meanings,	  and	  beliefs	  about	  the	  
[profession]	  which	  facilitates	  sense-­‐making	  amongst	  a	  group	  of	  people	  sharing	  
common	  experiences	  and	  guides	  individual	  behavior”	  (Bloor	  and	  Dawson,	  1994,	  p.	  
276).	  According	  to	  Kotter	  and	  Heskett	  (1992),	  there	  are	  two	  levels	  of	  organizational	  
culture.	  The	  first,	  less	  visible,	  cultural	  level	  “refers	  to	  values	  that	  are	  shared	  by	  the	  
people	  in	  a	  group	  and	  that	  tend	  to	  persist	  over	  time	  even	  when	  group	  membership	  
changes”	  (p.	  4).	  The	  authors	  state	  that	  this	  cultural	  level	  is	  difficult	  to	  change	  
because	  “group	  members	  are	  often	  unaware	  of	  many	  of	  the	  values	  that	  bind	  them	  
together”	  (p.	  4).	  The	  second,	  more	  visible,	  cultural	  level	  refers	  to	  “the	  behavior	  
patterns	  or	  style	  of	  an	  organization	  that	  new	  employees	  are	  automatically	  
encouraged	  to	  follow	  by	  their	  fellow	  employees”	  (p.	  4).	  Kotter	  and	  Heskett	  assert	  
that	  culture	  is	  still	  difficult	  to	  change	  at	  this	  level,	  but	  is	  “not	  nearly	  as	  difficult	  as	  at	  
the	  level	  of	  basic	  values”	  (p.	  4).	  
It	  has	  been	  argued	  that	  the	  structure	  and	  culture	  of	  pharmacy	  organizations	  has	  
undergone	  a	  process	  labeled	  “the	  corporatization	  of	  pharmacy”	  (Zografi,	  1998,	  p.	  





spheres	  of	  the	  profession	  –	  community-­‐based	  and	  institutional-­‐based	  practice.	  
William	  Zellmer	  also	  offers	  commentary	  regarding	  this	  process.	  In	  his	  1996	  Harvey	  
AK	  Whitney	  lecture	  he	  states	  “corporatization	  of	  health	  care	  is	  indeed	  one	  of	  the	  
dominant	  realities	  of	  our	  times.	  Steadily,	  the	  imperative	  to	  make	  a	  big	  profit	  is	  
elbowing	  aside	  professional	  prerogatives	  throughout	  patient	  care.	  And,	  in	  the	  
process,	  all	  health	  professionals	  are	  struggling	  to	  remain	  centered	  on	  the	  needs	  of	  
patients”	  (p.	  350).	  The	  “corporatization	  of	  pharmacy”	  (Zografi,	  1998,	  p.	  472)	  has	  also	  
lead	  to	  the	  physical	  isolation	  of	  pharmacists	  and	  pharmacies	  within	  the	  health	  care	  
system.	  Schneider	  (2008)	  stresses	  that	  community	  pharmacies	  are	  often	  located	  
away	  from	  other	  health	  care	  facilities	  and	  are	  viewed	  by	  the	  general	  public	  as	  retail	  
stores	  rather	  than	  health	  care	  providers.	  Additionally,	  this	  isolation	  is	  not	  only	  
physical	  isolation,	  but	  also	  informational	  isolation.	  Pharmacies	  are	  rarely	  connected	  
to	  patient’s	  electronic	  health	  records,	  which	  prevents	  pharmacists	  from	  obtaining	  
information	  they	  may	  need	  to	  adequately	  manage	  and	  assess	  drug	  therapy.	  This	  
isolation	  also	  hinders	  a	  pharmacist’s	  ability	  to	  communicate	  with	  other	  health	  care	  
practitioners.	  Pharmacists	  are	  forced	  to	  rely	  on	  technology	  for	  communication	  or	  
intermediaries,	  which	  limits	  their	  ability	  to	  quickly	  and	  efficiently	  manage	  drug	  
therapy	  issues	  (Schneider,	  2008).	  
	  
Legal	  Environment	  
According	  to	  Omachonu	  and	  Einspruch	  (2010),	  “the	  adoption	  of	  healthcare	  





Community	  pharmacy	  is	  a	  highly	  regulated	  profession	  where	  pharmacists	  act	  as	  
gatekeepers	  to	  regulated	  goods	  and	  services	  (Chiarello,	  2013;	  Krueger,	  Russell,	  and	  
Bischoff,	  2011).	  The	  federal	  and	  state	  regulations	  that	  community	  pharmacies	  and	  
pharmacists	  must	  abide	  by	  can	  also	  be	  considered	  major	  roadblocks	  on	  the	  path	  to	  
innovation	  and	  change	  within	  the	  profession.	  	  Statutes	  mandating	  the	  labeling	  of	  
prescriptions,	  record	  keeping	  within	  the	  pharmacy,	  electronic	  transmission	  of	  
prescriptions,	  and	  patient	  privacy	  practices	  can	  all	  be	  limitations	  to	  modification	  of	  
the	  creative	  workflow	  process	  (Van	  Dusen	  and	  Spies,	  2006).	  These	  laws	  and	  
regulations	  that	  govern	  community	  pharmacy	  practice	  also	  often	  create	  narrower	  
corporate	  guidelines	  in	  order	  to	  comply	  with	  differing	  laws	  across	  multiple	  states.	  	  
In	  addition	  to	  regulations	  that	  detail	  the	  requirements	  for	  medication	  dispensing,	  
community	  pharmacy	  is	  often	  inhibited	  by	  the	  lack	  of	  regulatory	  support	  for	  
expanded	  services.	  For	  instance,	  pharmacy	  leaders	  have	  commented	  that	  
pharmacists	  are	  drug	  experts	  and	  can	  easily	  and	  adequately	  manage	  medication	  
regimens	  for	  patients	  with	  chronic	  disease	  and	  encourage	  this	  type	  of	  innovation	  
within	  the	  profession	  in	  their	  calls	  for	  change	  (Talley,	  2011).	  Despite	  the	  obvious	  
benefits	  seen	  with	  pharmacists	  independently	  managing	  the	  medication	  regimens	  of	  
patients	  with	  chronic	  disease,	  when	  initially	  recommended	  pharmacists	  were	  faced	  
with	  stiff	  legal	  barriers	  to	  this	  type	  of	  practice.	  Over	  time	  states	  began	  to	  remove	  
these	  barriers	  –	  for	  example,	  collaborative	  drug	  therapy	  management	  (CDTM)	  has	  
been	  introduced	  in	  43	  states,	  from	  the	  initial	  introduction	  in	  1979	  to	  the	  most	  recent	  





In	  some	  states	  that	  allow	  CDTM,	  pharmacists	  engaging	  in	  this	  type	  of	  practice	  have	  
expanded	  roles	  recognized	  in	  the	  state	  pharmacy	  practice	  regulations	  (Murawski	  et	  
al.,	  2011;	  Strand	  and	  Miller,	  2014).	  	  
While	  states	  are	  becoming	  more	  accepting	  of	  this	  type	  of	  practice,	  the	  federal	  
government	  is	  still	  woefully	  behind	  in	  widespread	  recognition	  of	  the	  expanded	  role	  
of	  pharmacists	  within	  health	  care	  settings.	  On	  several	  occasions,	  house	  bills	  have	  
been	  introduced	  in	  order	  to	  establish	  pharmacists	  as	  midlevel	  providers	  recognized	  
by	  the	  federal	  government.	  Unfortunately,	  to	  date,	  none	  of	  those	  bills	  have	  
progressed	  further	  than	  the	  House	  Ways	  and	  Means	  Subcommittee	  (Murawski	  et	  al.,	  
2011).	  Though	  previous	  bills	  have	  died	  in	  Congress,	  on	  March	  11,	  2014	  another	  
attempt	  to	  increase	  pharmacist	  recognition	  as	  providers	  within	  the	  federal	  
government	  was	  introduced	  to	  Congress	  as	  H.R.	  4190.	  While	  the	  proposed	  
amendment	  allows	  for	  federal	  recognition	  of	  pharmacists	  as	  providers,	  as	  written,	  it	  
does	  not	  allow	  for	  widespread	  change,	  as	  only	  pharmacists	  practicing	  in	  a	  setting	  
located	  in	  a	  health	  professional	  shortage	  area,	  medically	  underserved	  area,	  or	  
working	  with	  a	  medically	  underserved	  population	  will	  be	  recognized	  by	  the	  federal	  
government	  (HR	  4190:	  113th	  Congress,	  2014).	  To	  some	  extent,	  the	  profession	  finds	  
itself	  in	  a	  kind	  of	  regulatory	  limbo,	  with	  state	  level	  control	  of	  practice	  and	  federal	  
control	  of	  reimbursement.	  Due	  to	  the	  poor	  remuneration	  models	  for	  pharmacist	  
services,	  pharmacists	  pursing	  practices	  that	  allow	  them	  to	  fully	  utilize	  their	  
expanded	  role,	  especially	  in	  a	  community	  setting,	  must	  often	  weigh	  providing	  these	  









Professional	  associations	  are	  often	  created	  to	  assist	  a	  profession	  via	  advocacy	  
and	  professional	  representation	  (Peterson,	  2004).	  Within	  the	  profession	  of	  
pharmacy,	  leaders	  of	  professional	  associations	  frequently	  “have	  opportunities	  to	  
foster	  the	  development	  of	  pharmacy	  practice	  in	  many	  ways”	  (Hepler,	  1991,	  p.	  489).	  
Hepler	  notes	  that	  while	  pharmacy	  leaders	  have	  this	  ability	  to	  direct	  the	  future	  of	  the	  
profession,	  these	  individuals	  “have	  asked	  how	  they	  should	  politically	  react	  in	  order	  
to	  contain	  or	  control	  professional	  ‘pioneers’	  (i.e.,	  those	  members	  of	  the	  profession	  
who	  are	  advocating	  change)”	  (1991,	  p.	  489).	  Restricting	  the	  influence	  of	  these	  
“pioneer”	  pharmacists	  may	  assist	  leaders	  in	  reducing	  conflict	  within	  the	  profession	  
and	  anxiety	  towards	  change	  in	  the	  short	  term,	  but	  can	  ultimately	  be	  detrimental	  to	  
the	  profession	  in	  the	  long	  term.	  
In	  his	  1997	  Rho	  Chi	  lecture,	  George	  Zografi	  (1998)	  remarked	  that	  one	  of	  the	  
barriers	  inhibiting	  our	  professional	  growth	  was	  “disunity	  of	  professional	  pharmacy	  
organizations	  and	  their	  inability	  to	  work	  together	  to	  bring	  about	  political	  support	  of	  
pharmaceutical	  care”	  (p.	  474).	  Hepler	  (2000)	  also	  noted	  the	  disunity	  of	  the	  
profession	  in	  his	  review	  of	  the	  American	  College	  of	  Clinical	  Pharmacy’s	  (ACCP)	  White	  
Paper	  titled	  “A	  vision	  of	  pharmacy’s	  future	  roles,	  responsibilities,	  and	  manpower	  





pharmacists	  engaged	  in	  clinical	  activities	  and	  those	  who	  needed	  assistance	  in	  
establishing	  those	  services	  in	  other	  facilities,	  but	  also	  the	  inconsistent	  guidance	  
provided	  by	  professional	  pharmacy	  organizations.	  Organizations	  geared	  towards	  
clinical	  and	  hospital	  pharmacists	  provided	  practice	  models	  that	  did	  not	  fit	  
community	  practice,	  while	  organizations	  geared	  towards	  community	  practice	  
provided	  limited	  information	  on	  community-­‐based	  practice	  models.	  He	  stated,	  “We	  
are	  all	  in	  this	  together.	  Lawmakers	  and	  policy	  makers	  are	  not	  interested	  in	  the	  
distinctions	  between	  this	  and	  that	  kind	  of	  pharmacist”	  (Hepler,	  2000,	  p.	  896).	  He	  
made	  the	  argument	  for	  unity	  within	  the	  profession	  and	  the	  necessity	  of	  individuals	  
with	  the	  vision	  to	  initiate	  change	  and	  foster	  innovative	  ideas	  within	  the	  profession.	  
	  
Beyond	  the	  Barriers	  
The	  external	  barriers	  to	  change	  within	  the	  profession	  of	  pharmacy	  are	  significant	  
hurdles	  to	  overcome,	  but	  are	  not	  insurmountable.	  In	  certain	  states	  in	  the	  United	  
States	  and	  other	  countries	  across	  the	  globe	  pharmacists	  are	  piloting	  expanded	  scope	  
of	  practice,	  but	  even	  in	  these	  situations	  pharmacists	  fail	  to	  embrace	  the	  new	  
practice	  potential	  in	  a	  widespread	  manner,	  which	  points	  to	  deeper	  issues	  within	  the	  
profession	  (Rosenthal	  et	  al.,	  2010).	  In	  2010	  Rosenthal	  and	  colleagues	  reported	  that	  
only	  two	  percent	  of	  pharmacists	  in	  Alberta,	  Canada	  had	  applied	  for	  prescribing	  
privileges.	  Additionally,	  they	  noted	  that	  in	  Quebec	  pharmacists	  have	  had	  the	  ability	  
to	  receive	  reimbursement	  for	  a	  number	  of	  their	  services,	  however	  “only	  ten	  percent	  





In	  Great	  Britain,	  pharmacists	  initially	  gained	  prescribing	  rights	  in	  2003	  as	  
supplementary	  providers,	  which	  allowed	  them	  to	  prescribe	  medications	  based	  on	  a	  
clinical	  management	  plan	  unique	  to	  each	  patient.	  In	  2006,	  these	  privileges	  were	  
further	  expanded	  to	  allow	  pharmacists	  to	  operate	  as	  independent	  prescribers	  
(Dawoud,	  Griffiths,	  Maben,	  Goodyer,	  and	  Greene,	  2011).	  As	  of	  2011,	  of	  the	  46,310	  
registered	  pharmacists	  in	  Great	  Britain	  only	  1,165	  (2.5	  percent)	  individuals	  were	  
registered	  as	  independent	  prescribers,	  547	  (1.2	  percent)	  individuals	  as	  
supplementary	  prescribers,	  and	  884	  (1.9	  percent)	  registered	  as	  both	  a	  
supplementary	  and	  independent	  prescriber.	  That	  means	  that	  less	  than	  six	  percent	  of	  
the	  total	  pharmacist	  population	  obtained	  the	  necessary	  designation	  to	  prescribe	  
(Hassell,	  2012).	  
In	  the	  United	  States	  a	  handful	  of	  states	  recognize	  pharmacists	  as	  providers	  
within	  their	  state	  pharmacy	  practice	  acts	  including	  North	  Carolina,	  New	  Mexico,	  
Montana,	  and,	  most	  recently,	  California	  (California	  Society	  of	  Health-­‐System	  
Pharmacists	  and	  California	  Pharmacists	  Association,	  2013;	  Murawski	  et	  al.,	  2011).	  
New	  Mexico	  and	  North	  Carolina	  have	  had	  regulations	  in	  place	  allowing	  pharmacists	  
to	  initiate	  drug	  therapy	  for	  over	  ten	  years	  and	  provide	  statistics	  on	  pharmacists	  
obtaining	  the	  new	  advanced	  practice	  designation.	  New	  Mexico	  introduced	  
legislation	  in	  1993	  creating	  the	  Pharmacist	  Clinician	  designation,	  however	  as	  of	  2007	  
only	  5.5	  percent	  (n=84)	  of	  active	  pharmacists	  (n=1520)	  had	  obtained	  the	  Pharmacist	  
Clinician	  designation	  (New	  Mexico	  Health	  Policy	  Commission,	  2008).	  In	  North	  





was	  introduced	  in	  2000,	  the	  number	  of	  advanced	  practitioners	  is	  more	  alarming.	  As	  
of	  2012,	  only	  1.3	  percent	  of	  North	  Carolina	  pharmacists	  reported	  working	  as	  a	  
Clinical	  Pharmacist	  Practitioner,	  down	  from	  2.1	  percent	  in	  2008	  (Spero	  and	  Del	  
Grosso,	  2014).	  
	  
Professional	  Socialization	  and	  Individual	  Pharmacist	  
Professional	  socialization	  is	  on	  ongoing	  process	  throughout	  an	  individual’s	  career,	  
but	  is	  of	  great	  importance	  during	  an	  individual’s	  time	  as	  a	  student	  and	  young	  
practitioner.	  Professional	  socialization	  is	  a	  process	  in	  which	  a	  student	  or	  young	  
practitioner	  acquires	  professional	  identity	  and	  learns	  the	  customs,	  ethics,	  conduct,	  
and	  social	  skills	  expected	  of	  their	  profession	  (Nimmo	  and	  Holland,	  1999;	  Shuval,	  
1975).	  This	  professional	  socialization	  process	  coincides	  with	  the	  more	  visible	  cultural	  
level	  proposed	  by	  Kotter	  and	  Heskett,	  which	  refers	  to	  “the	  behavior	  patterns	  or	  style	  
of	  a	  [profession]	  that	  new	  [practitioners]	  are	  automatically	  encouraged	  to	  follow	  by	  
their	  fellow	  [practitioners]”	  (1992,	  p.	  4).	  Professional	  socialization	  occurs	  when	  
students	  or	  practitioners	  come	  into	  contact	  with	  one	  another,	  through	  faculty	  
interaction,	  and	  through	  personal	  narratives	  exchanged.	  Should	  practitioners	  be	  
socialized	  with	  individuals	  that	  choose	  to	  embrace	  the	  current	  dispensing	  functions	  
and	  shun	  other	  opportunities	  for	  innovative	  practice,	  they	  may	  adopt	  this	  as	  their	  
professional	  role	  (Manasse,	  Stewart,	  and	  Hall,	  1975;	  Nimmo	  and	  Holland,	  1999).	  	  
	   There	  is	  evidence	  in	  the	  literature	  that	  the	  professional	  socialization	  process	  





culture	  found	  among	  wild	  land	  firefighters	  and	  other	  types	  of	  “high-­‐risk”	  
organizations,	  whose	  members	  see	  using	  new	  solutions	  to	  problems	  as	  poor	  
decisions	  (Desmond,	  2011).	  In	  the	  case	  with	  wild	  land	  firefighters	  Desmond	  states	  “it	  
is	  because	  they	  have	  internalized	  the	  [professional]	  common	  sense	  of	  the	  Forest	  
Service	  –	  the	  set	  of	  unquestioned	  assumptions	  beneath	  [professional]	  behavior	  and	  
dialogue,	  tacitly	  agreed	  on	  by	  members	  of	  that	  [profession],	  that	  buttresses	  
[professional]	  orthodoxy	  and	  ensures	  consensus	  between	  members	  of	  the	  
[profession]”	  (2011,	  p.	  65).	  Through	  the	  socialization	  process	  wild	  land	  firefighters	  
are	  provided	  an	  illusion	  of	  self-­‐determination	  over	  the	  perils	  of	  their	  profession.	  
Desmond	  notes,	  “guided	  by	  this	  belief,	  crewmembers	  disrespect	  firefighters	  who	  
value	  bravery	  over	  prudency,	  who	  think	  with	  their	  guts	  instead	  of	  their	  heads.	  
Despising	  the	  rash	  paladin,	  they	  believe	  aggression	  and	  courage	  to	  be	  negative	  
qualities	  in	  firefighters”	  (2011,	  p.	  66).	  While	  pharmacists	  may	  not	  face	  the	  level	  of	  
risk	  that	  wild	  land	  firefighters	  do,	  they	  may	  share	  the	  same	  attitudes	  towards	  new,	  
different	  behaviors	  –	  and	  for	  the	  same	  reasons	  –	  to	  mitigate	  risk.	  
The	  process	  of	  professional	  socialization	  is	  grounded	  within	  the	  processes	  of	  
socialization	  at	  work	  within	  society	  (Desmond,	  2011;	  Meyer	  and	  Rowan,	  1977;	  Scott	  
and	  Meyer,	  1994)	  and	  while	  professional	  socialization	  cannot	  be	  fully	  extricated	  
from	  society’s	  cultural	  socialization	  a	  profession	  can	  determine	  which	  characteristics	  
from	  society	  it	  wishes	  to	  endorse	  (Desmond,	  2011).	  This	  provides	  support	  that	  
through	  the	  endorsement	  of	  certain	  characteristics	  in	  pharmacists	  during	  the	  





environment	  that	  makes	  practitioners	  less	  likely	  to	  innovate.	  Additionally,	  Nicholson	  
and	  colleagues	  (2005)	  assert,	  “risk	  profiles	  of	  different	  [professions]	  and	  roles	  are	  
likely	  to	  be	  an	  important	  factor	  in	  attraction,	  recruitment,	  and	  retention	  of	  
employees”	  (p.	  167).	  This	  suggests	  that,	  in	  addition	  to	  cultivating	  risk	  adversity	  
through	  the	  professional	  socialization	  process,	  the	  profession	  may	  also	  be	  selecting	  
for	  individuals	  who	  are	  risk	  averse	  or	  less	  likely	  to	  innovate	  in	  the	  first	  place.	  
	  
Attitudes	  Towards	  Change	  and	  Risk	  
Health	  care	  innovation	  is	  “the	  introduction	  of	  a	  new	  concept,	  idea,	  service,	  
process,	  or	  product	  aimed	  at	  improving	  treatment,	  diagnosis,	  education,	  outreach,	  
prevention,	  and	  research,	  and	  with	  the	  long	  term	  goal	  of	  improving	  quality,	  safety,	  
outcomes,	  efficiency,	  and	  costs”	  (Omachonu	  and	  Einspruch,	  2010,	  p.	  5).	  It	  requires	  
an	  individual	  practitioner	  to	  move	  away	  from	  the	  current	  practice	  norms	  in	  their	  
profession	  and	  develop	  a	  new	  practice	  model	  or	  to	  take	  risks.	  In	  1986,	  Charles	  
Hepler	  commented	  on	  the	  characteristics	  of	  a	  group	  of	  pharmacists	  who	  had	  
expanded	  their	  role	  outside	  of	  traditional	  dispensing	  functions	  at	  a	  time	  “when	  that	  
was	  a	  very	  risky	  thing	  to	  do”	  (p.	  2762).	  He	  explained	  these	  pharmacists	  were	  
“restless	  risk	  takers,	  misfits,	  people	  who	  are	  chronically	  dissatisfied	  with	  the	  way	  
things	  are	  and	  maybe	  have	  trouble	  being	  successful	  the	  way	  things	  are”	  (p.	  2762-­‐
2763).	  He	  notes	  that	  these	  “pioneers”	  (p.	  2762)	  of	  an	  innovative	  practice	  role	  often	  
move	  on	  once	  the	  practice	  has	  become	  more	  widely	  accepted	  and	  that	  the	  





“pioneers”.	  In	  his	  discussion	  about	  role	  expansion,	  George	  Zografi	  (1998)	  notes	  that	  
individual	  pharmacists	  desiring	  role	  expansion	  will	  need	  certain	  characteristics.	  The	  
characteristics	  he	  describes	  are	  similar	  to	  those	  described	  by	  Hepler	  especially	  when	  
noting	  that	  these	  pharmacists	  must	  have	  “the	  self-­‐confidence,	  communication	  skills,	  
and	  courage	  to	  step	  out	  and	  develop	  innovative	  approaches	  to	  their	  work”	  (p.	  474).	  
In	  essence,	  Zografi	  is	  calling	  to	  risk	  takers	  within	  the	  profession,	  those	  who	  are	  open	  
to	  change,	  or	  who	  have	  entrepreneurial	  characteristics.	  
Nicholson	  and	  colleagues	  (2005)	  note,	  “personality	  seems	  to	  be	  the	  strongest	  
contender	  for	  major	  effects	  on	  risk	  behavior”	  (p.158).	  However	  outside	  of	  Hepler	  
and	  Zografi’s	  observance	  that	  those	  pharmacists	  practicing	  in	  innovative	  ways	  are	  
often	  unusually	  open	  to	  change	  or	  are	  risk	  takers,	  little	  information	  is	  available	  on	  
the	  rank	  and	  file	  –	  those	  pharmacists	  not	  on	  the	  cutting	  edge.	  In	  1994,	  Lowenthal	  
gathered	  Myers-­‐Briggs	  Type	  Inventory	  (MBTI)	  information	  on	  1012	  pharmacy	  
students	  and	  practitioners.	  	  The	  majority	  of	  individuals	  in	  his	  sample	  were	  found	  to	  
have	  sensing,	  thinking,	  and	  judging	  (STJ)	  type	  personalities.	  These	  individuals	  are	  
more	  prone	  to	  logic,	  practicality,	  present-­‐focus,	  and	  planning.	  Lowenthal	  postulated	  
that	  these	  individuals	  might	  be	  reluctant	  to	  change	  because	  their	  personality	  
preferences	  make	  them	  most	  comfortable	  with	  traditional	  tasks.	  In	  1997,	  Cocolas,	  
Sleath,	  and	  Hanson-­‐Divers	  used	  the	  Gordon	  Personal	  Profile	  –	  Inventory	  (GPP-­‐I)	  to	  
determine	  the	  personality	  characteristics	  of	  340	  pharmacist	  and	  pharmacy	  students.	  
They	  found	  three	  traits	  were	  more	  highly	  elevated	  in	  this	  sample	  than	  the	  general	  





perseverance	  and	  determination,	  and	  emotional	  stability:	  freedom	  from	  worry,	  
anxiety,	  and	  nervous	  tension.	  Nimmo	  and	  Holland	  (1999)	  assert	  that	  individuals	  are	  
likely	  to	  choose	  positions	  that	  match	  their	  personality	  type.	  They	  argue	  that	  many	  
pharmacists	  chose	  to	  become	  pharmacists	  at	  a	  time	  when	  the	  occupation	  consisted	  
“largely	  of	  technical	  problem	  solving	  and	  limited	  contact	  with	  patients	  and	  other	  
health	  care	  professionals”	  (p.	  2460).	  	  
Recently	  a	  study	  was	  conducted	  using	  the	  Big	  Five	  Inventory	  (BFI)	  to	  determine	  
the	  personality	  characteristics	  of	  347	  Canadian	  hospital	  pharmacists	  (Hall	  et	  al.,	  
2013).	  Hall	  and	  colleagues	  (2013)	  found	  the	  highest	  mean	  score	  was	  rated	  for	  
conscientiousness,	  with	  71	  percent	  agreeing,	  22	  percent	  neutral,	  and	  7	  percent	  
disagreeing	  that	  the	  trait	  conscientiousness	  accurately	  described	  them.	  This	  trait	  is	  
associated	  with	  “socially	  prescribed	  impulse	  control	  that	  facilitates	  task-­‐	  and	  goal-­‐
directed	  behavior,	  such	  as	  thinking	  before	  acting,	  delaying	  gratification,	  following	  
norms	  and	  rules,	  and	  planning,	  organizing,	  and	  prioritizing	  tasks”	  (John,	  Naumann,	  
and	  Soto,	  2008,	  p.	  120).	  Hall	  and	  colleagues	  assert	  that	  conscientiousness	  is	  an	  
“important	  characteristic	  for	  traditional	  dispensing	  roles	  in	  the	  pharmacy,	  where	  
such	  focused	  and	  careful	  attention	  is	  key	  to	  preventing	  medication	  errors”	  (2013,	  p.	  
293).	  In	  their	  article,	  Nicholson	  and	  colleagues	  describe	  conscientiousness	  as	  “a	  
desire	  for	  achievement	  under	  conditions	  of	  conformity	  and	  control”	  (p.	  161)	  and	  
suggest	  that	  it	  is	  inversely	  related	  to	  the	  propensity	  for	  taking	  risks,	  while	  openness	  
to	  experience	  is	  positively	  related	  to	  risk-­‐propensity	  (2005).	  In	  the	  study	  conducted	  





this	  trait	  accurately	  described	  them	  (2013).	  Openness	  “describes	  the	  breadth,	  depth,	  
originality,	  and	  complexity	  of	  an	  individual’s	  mental	  and	  experiential	  life”	  (John	  et	  al.,	  
2008,	  p.	  120).	  Nicholson	  and	  colleagues	  explain	  openness	  to	  experience	  more	  simply	  
“as	  a	  cognitive	  stimulus	  for	  risk	  seeking	  –	  acceptance	  of	  experimentation,	  tolerance	  
of	  uncertainty,	  change,	  and	  innovation”	  (p.	  161)	  and	  believe	  it	  is	  antithetical	  to	  the	  
qualities	  of	  conscientiousness	  (2005).	  
	  
Summary	  
The	  external	  barriers	  to	  change	  within	  the	  profession	  of	  pharmacy	  are	  well	  
known	  among	  pharmacists.	  Nevertheless,	  opportunities	  have	  evolved	  for	  advanced	  
practice	  in	  the	  United	  Kingdom,	  some	  areas	  of	  Canada,	  and	  some	  states	  in	  the	  
United	  States,	  but	  few	  pharmacists	  have	  taken	  advantage	  of	  these	  opportunities.	  So	  
despite	  these	  opportunities,	  some	  would	  argue	  little	  progress	  has	  been	  made	  in	  
adopting	  change	  and	  fostering	  innovative	  ideas	  within	  the	  profession.	  	  The	  failure	  
for	  pharmacists	  to	  embrace	  expanded	  roles	  in	  the	  health	  care	  system,	  both	  
domestically	  and	  abroad,	  underlines	  change	  and	  innovation	  issues	  within	  the	  
professional	  culture	  rather	  than	  external	  barriers	  to	  a	  new	  way	  of	  practice.	  Currently,	  
no	  research	  exists	  in	  the	  literature,	  which	  includes	  the	  use	  of	  an	  instrument	  or	  
combination	  of	  instruments	  directly	  measuring	  a	  pharmacy	  student	  or	  practitioner’s	  
attitude	  towards	  risk,	  risk	  propensity,	  resistance	  to	  change,	  or	  openness	  to	  new	  
experiences.	  Having	  little	  data	  available	  on	  the	  characteristics	  of	  the	  profession	  





characteristic	  inherent	  in	  the	  pharmacy	  population	  or	  if	  it	  is	  due	  to	  the	  
professionalization	  process.	  Focusing	  research	  on	  student	  pharmacists	  allows	  for	  a	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The	  main	  goals	  of	  this	  study	  were	  to	  explore	  attitudes	  towards	  both	  change	  and	  
risk	  among	  student	  pharmacists	  at	  select	  universities	  in	  the	  United	  States.	  In	  order	  
to	  fulfill	  these	  goals,	  six	  previously	  validated	  scales	  were	  identified	  and	  included	  in	  a	  
questionnaire	  administered	  to	  current	  student	  pharmacists	  and	  students	  enrolled	  in	  
pre-­‐pharmacy	  curriculum.	  Questionnaire	  implementation	  involved	  recruitment	  of	  




This	  study	  was	  a	  cross-­‐sectional	  survey	  of	  future	  and	  current	  student	  
pharmacists	  at	  participating	  universities.	  In	  light	  of	  limited	  resources,	  a	  non-­‐
probabilistic	  convenience	  sample	  was	  used	  for	  this	  study.	  The	  study	  protocol	  was	  
submitted	  and	  approved	  by	  the	  Purdue	  University	  Institutional	  Review	  Board	  (IRB)	  
contingent	  upon	  additional	  approval	  from	  the	  IRBs	  of	  the	  other	  participating	  
universities.	  Once	  the	  study	  was	  approved	  by	  the	  participating	  institution’s	  IRB,	  each	  





Differences	  in	  university	  IRB	  approval	  processes	  led	  to	  varying	  study	  start	  dates	  at	  
each	  institution.	  Data	  collection	  began	  in	  February	  2014	  and	  ended	  in	  May	  2014.	  
	  
Participating	  Institutions	  
Colleges	  or	  schools	  of	  pharmacy	  were	  selected	  based	  on	  identification	  of	  faculty	  
members	  interested	  and	  willing	  to	  participate	  in	  the	  study	  within	  individual	  
institutions.	  Faculty	  members	  were	  responsible	  for	  submitting	  paperwork	  to	  their	  
university’s	  IRB	  for	  study	  approval	  as	  well	  as	  forwarding	  the	  initial	  (Appendix	  A)	  and	  
reminder	  (Appendix	  B)	  Qualtrics	  survey	  emails	  to	  their	  college	  or	  school’s	  listserv	  of	  
pre-­‐pharmacy	  students	  and	  first,	  second,	  and	  third	  professional	  year	  student	  
pharmacists.	  The	  University	  of	  Minnesota	  requested	  and	  utilized	  revised	  email	  cover	  
letters	  (Appendix	  C	  and	  D).	  
Seven	  colleges	  or	  schools	  were	  identified	  as	  having	  faculty	  interested	  in	  
participating	  in	  the	  study.	  Participating	  institutions	  were:	  Cedarville	  University,	  East	  
Tennessee	  State	  University,	  Manchester	  University,	  Purdue	  University,	  University	  of	  
Arkansas,	  University	  of	  Kansas,	  and	  University	  of	  Minnesota.	  Characteristics	  of	  each	  
college	  or	  school	  of	  pharmacy	  including	  number	  of	  pre-­‐pharmacy	  and	  professional	  
students	  and	  faculty	  representative	  is	  presented	  in	  Table	  1.	  
Cedarville	  University	  is	  a	  small	  (enrollment	  less	  than	  5,000),	  private	  Christian	  
university	  located	  in	  Cedarville,	  Ohio.	  The	  School	  of	  Pharmacy	  offers	  a	  seven-­‐year	  
direct	  entry	  Doctor	  of	  Pharmacy	  program	  that	  admitted	  its	  first	  class	  in	  2012.	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for	  accreditation	  by	  the	  Accreditation	  Council	  for	  Pharmacy	  Education	  (ACPE).	  Due	  
to	  its	  recent	  founding,	  the	  School	  of	  Pharmacy	  currently	  has	  students	  enrolled	  in	  the	  
first,	  second,	  and	  third	  pre-­‐pharmacy	  year,	  as	  well	  as	  the	  first	  and	  second	  
professional	  years.	  The	  total	  potential	  respondent	  size	  was	  217	  students	  –	  116	  pre-­‐
pharmacy	  students	  and	  101	  professional	  students	  (Cedarville	  University,	  2014).	  Dr.	  
Aleda	  Chen	  served	  as	  the	  primary	  faculty	  representative	  at	  Cedarville	  University	  and	  
the	  initial	  survey	  cover	  letter	  was	  sent	  February	  17,	  2014	  and	  the	  final	  reminder	  





East	  Tennessee	  State	  University	  is	  a	  medium-­‐sized	  (enrollment	  between	  5,000	  
and	  15,000)	  public	  university	  located	  in	  Johnson	  City,	  Tennessee.	  The	  College	  of	  
Pharmacy	  offers	  a	  four-­‐year	  Doctor	  of	  Pharmacy	  program	  and	  admitted	  its	  first	  class	  
in	  2007.	  The	  College	  of	  Pharmacy	  currently	  has	  students	  enrolled	  in	  all	  professional	  
years.	  The	  total	  potential	  respondent	  size	  was	  240	  professional	  students	  plus	  an	  
unknown	  population	  of	  pre-­‐pharmacy	  students	  (East	  Tennessee	  State	  University,	  
2014).	  Dr.	  Nicholas	  Hagemeier	  served	  as	  the	  primary	  faculty	  representative	  at	  East	  
Tennessee	  State	  University	  and	  the	  initial	  survey	  cover	  letter	  was	  sent	  February	  24,	  
2014	  and	  the	  final	  reminder	  email	  was	  sent	  March	  17,	  2014.	  
Manchester	  University	  is	  a	  small,	  private	  university	  located	  in	  North	  Manchester,	  
Indiana.	  The	  College	  of	  Pharmacy	  is	  located	  in	  Fort	  Wayne,	  Indiana	  and	  offers	  a	  four-­‐
year	  Doctor	  of	  Pharmacy	  program	  that	  admitted	  its	  first	  class	  in	  2012.	  Manchester	  
University’s	  Doctor	  of	  Pharmacy	  program	  currently	  holds	  Candidate	  status	  for	  
accreditation	  by	  the	  Accreditation	  Council	  for	  Pharmacy	  Education	  (ACPE).	  Due	  to	  its	  
recent	  founding,	  the	  College	  of	  Pharmacy	  currently	  has	  students	  enrolled	  in	  the	  first	  
and	  second	  professional	  years.	  The	  total	  potential	  respondent	  size	  was	  135	  
professional	  students	  (Manchester	  University,	  2014).	  Dr.	  Mary	  Kiersma	  served	  as	  the	  
primary	  faculty	  representative	  at	  Manchester	  University	  and	  the	  initial	  survey	  cover	  
letter	  was	  sent	  February	  19,	  2014	  and	  the	  final	  reminder	  email	  was	  sent	  March	  12,	  
2014.	  
Purdue	  University	  is	  a	  large	  (enrollment	  greater	  than	  15,000)	  public	  university	  





Doctor	  of	  Pharmacy	  program	  and	  admitted	  its	  first	  class	  in	  1884.	  The	  College	  of	  
Pharmacy	  currently	  has	  students	  enrolled	  in	  pre-­‐pharmacy	  curriculum,	  in	  addition	  to	  
all	  professional	  years.	  The	  total	  potential	  respondent	  size	  was	  923	  students	  –	  462	  
pre-­‐pharmacy	  students	  and	  461	  professional	  students	  (Purdue	  University,	  2014).	  Dr.	  
Matthew	  Murawski	  served	  as	  the	  primary	  faculty	  representative	  at	  Purdue	  
University	  and	  the	  initial	  survey	  cover	  letter	  was	  sent	  February	  17,	  2014	  and	  the	  final	  
reminder	  email	  was	  sent	  March	  10,	  2014.	  
University	  of	  Arkansas	  is	  a	  large	  public	  university	  located	  in	  Fayetteville,	  
Arkansas.	  The	  College	  of	  Pharmacy	  is	  located	  in	  Little	  Rock,	  Arkansas	  and	  offers	  a	  
four-­‐year	  Doctor	  of	  Pharmacy	  program	  and	  admitted	  its	  first	  class	  in	  1951.	  The	  
College	  of	  Pharmacy	  currently	  has	  students	  enrolled	  in	  all	  professional	  years.	  The	  
total	  potential	  respondent	  size	  was	  360	  professional	  students	  (University	  of	  
Arkansas,	  2014).	  Dr.	  Nalin	  Payakachat	  served	  as	  the	  primary	  faculty	  representative	  
at	  the	  University	  of	  Arkansas	  and	  the	  initial	  survey	  cover	  letter	  was	  sent	  February	  24,	  
2014	  and	  the	  final	  reminder	  email	  was	  sent	  March	  17,	  2014.	  
University	  of	  Kansas	  is	  a	  large	  public	  university	  located	  in	  Lawrence,	  Kansas.	  The	  
School	  of	  Pharmacy	  offers	  a	  four-­‐year	  Doctor	  of	  Pharmacy	  program	  and	  admitted	  its	  
first	  class	  in	  1885.	  The	  School	  of	  Pharmacy	  currently	  has	  students	  enrolled	  in	  all	  
professional	  years.	  The	  total	  potential	  respondent	  size	  was	  over	  510	  students,	  which	  
included	  an	  unknown	  population	  of	  pre-­‐pharmacy	  students	  and	  510	  professional	  





faculty	  representative	  at	  the	  University	  of	  Kansas	  and	  the	  initial	  survey	  cover	  letter	  
was	  sent	  February	  18,	  2014	  and	  the	  final	  reminder	  email	  was	  sent	  March	  11,	  2014.	  
University	  of	  Minnesota	  is	  a	  large	  public	  university	  located	  in	  Minneapolis,	  
Minnesota.	  The	  College	  of	  Pharmacy	  offers	  a	  four-­‐year	  Doctor	  of	  Pharmacy	  program	  
and	  admitted	  its	  first	  class	  in	  1892.	  The	  College	  of	  Pharmacy	  currently	  has	  students	  
enrolled	  in	  all	  professional	  years.	  The	  total	  potential	  respondent	  size	  was	  501	  
professional	  students	  (University	  of	  Minnesota,	  2014).	  Dr.	  Caitlin	  Frail	  served	  as	  the	  
primary	  faculty	  representative	  at	  the	  University	  of	  Minnesota	  and	  the	  initial	  survey	  




A	  56-­‐item	  questionnaire	  was	  developed	  to	  assess	  current	  and	  potential	  student	  
pharmacists’	  attitudes	  towards	  change	  and	  risk	  (Appendix	  E).	  The	  questionnaire	  




The	  following	  student	  demographic	  information	  was	  obtained:	  age,	  gender,	  zip	  
code	  of	  hometown,	  year	  in	  pharmacy	  program,	  whether	  the	  student	  applied	  to	  





degree,	  number	  and	  type	  of	  health	  care	  practitioners	  in	  their	  immediate	  family,	  and	  
current	  career	  intentions.	  
	  
Reaction-­‐to-­‐Change	  Inventory	  
The	  Reaction-­‐to-­‐Change	  (RTC)	  Inventory	  is	  used	  to	  estimate	  an	  individual’s	  
perceptions	  and	  reactions	  towards	  organizational	  or	  professional	  change.	  It	  consists	  
of	  a	  list	  of	  30	  words	  that	  an	  individual	  may	  associate	  with	  change.	  Each	  word	  is	  
provided	  a	  score	  –	  (-­‐10)	  word	  associated	  with	  negative	  reactions	  to	  change,	  (0)	  word	  
associated	  with	  neutral	  reactions	  to	  change,	  and	  (+10)	  word	  associated	  with	  positive	  
reactions	  to	  change.	  Respondents	  are	  asked	  to	  select	  the	  words	  that	  they	  most	  
frequently	  associate	  with	  change	  and	  the	  values	  of	  selected	  words	  are	  summed.	  
Higher	  summed	  scores	  indicate	  a	  greater	  willingness	  to	  support	  or	  accept	  change	  
(Demeuse	  and	  McDaris,	  1994).	  	  	  
Individuals	  can	  be	  grouped	  into	  three	  categories	  based	  on	  their	  scores	  –	  change	  
agents	  or	  individuals	  who	  readily	  embrace	  change	  (scores	  20	  to	  100),	  change	  
compliers	  or	  individuals	  who	  go	  along	  with	  change	  but	  may	  or	  may	  not	  like	  change	  
(scores	  -­‐10	  to	  10),	  and	  change	  challengers	  or	  individuals	  who	  actively	  or	  passively	  
oppose	  change	  (-­‐20	  to	  -­‐100).	  This	  scale	  has	  previously	  been	  used	  to	  understand	  
adoption	  of	  innovations	  in	  engineering	  education	  (Davis,	  Miller,	  and	  Perkins,	  2012;	  
Davis	  and	  Songer,	  2008),	  as	  well	  as	  to	  evaluate	  resistance	  to	  change	  in	  federal,	  state,	  





scale	  has	  a	  population	  mean	  of	  19.99	  with	  a	  standard	  deviation	  of	  39.06	  obtained	  
from	  a	  sample	  of	  427	  respondents	  (McGourty	  and	  Demeuse,	  2001).	  
	  
Risk	  Taking	  Index	  
The	  Risk	  Taking	  Index	  (RTI),	  also	  called	  the	  Risk	  Propensity	  Scale	  (RPS),	  is	  a	  scale	  
that	  measures	  an	  individual’s	  perception	  of	  his	  or	  her	  own	  risk	  taking.	  Respondents	  
rate	  6	  items	  that	  represent	  different	  areas	  of	  every	  day	  risk	  experiences:	  recreation,	  
health,	  career,	  finance,	  safety,	  and	  social,	  twice	  –	  once	  based	  on	  their	  perceptions	  of	  
their	  risk	  taking	  experiences	  now	  and	  once	  based	  on	  their	  perceptions	  of	  their	  risk	  
taking	  experiences	  in	  their	  adult	  past.	  Items	  are	  measured	  using	  a	  5-­‐point	  Likert	  
scale	  ranging	  from	  1–Never	  to	  5–Very	  Often.	  Responses	  to	  “risk	  taking	  now”	  and	  
“risk	  taking	  past”	  are	  summed	  for	  a	  total	  item	  score	  that	  can	  range	  from	  12	  to	  60.	  
Higher	  item	  scores	  indicate	  higher	  risk	  propensity	  or	  greater	  perception	  of	  everyday	  
risk	  taking	  (Botella,	  Narváez,	  Martínez-­‐Molina,	  Rubio,	  and	  Santacreu,	  2010;	  
Nicholson	  et	  al.,	  2005).	  	  
	   Results	  can	  help	  identify	  which	  category	  or	  categories	  respondents	  belong	  to	  –	  
stimulation	  seekers	  (those	  who	  find	  risks	  naturally	  exciting),	  goal	  achievers/loss	  
avoiders	  (those	  individuals	  who	  bear	  major	  risk	  in	  order	  to	  meet	  a	  specific	  goal),	  or	  
risk	  adaptors	  (those	  who	  take	  risks	  in	  specific	  areas).	  This	  scale	  has	  previously	  been	  
used	  to	  assess	  risk	  propensity	  in	  midwives	  (Styles	  et	  al.,	  2011)	  and	  small	  building	  





standard	  deviation	  of	  7.65	  obtained	  from	  a	  sample	  of	  2041	  respondents	  (Nicholson	  
et	  al.,	  2005).	  
	  
Big	  Five	  Inventory	  Openness	  Sub-­‐Scale	  
The	  Big	  Five	  Inventory	  (BFI)	  Openness	  sub-­‐scale	  is	  a	  10-­‐item	  sub-­‐scale	  from	  the	  
larger	  44-­‐item	  BFI	  that	  targets	  only	  the	  openness	  trait.	  Openness	  to	  experience	  
“describes	  the	  breadth,	  depth,	  originality,	  and	  complexity	  of	  an	  individual’s	  mental	  
and	  experiential	  life”	  (John	  et	  al.,	  2008).	  From	  the	  larger	  scale,	  this	  sub-­‐scale	  
includes	  items	  5,	  10,	  15,	  20,	  25,	  30,	  35,	  40,	  41,	  and	  44.	  Each	  item	  is	  measured	  using	  a	  
5-­‐point	  Likert	  scale	  from	  1	  –	  Strongly	  Disagree	  to	  5	  –Strongly	  Agree.	  Items	  35	  and	  41	  
are	  reverse	  scored	  in	  the	  final	  score	  computation.	  	  
The	  scale	  is	  scored	  using	  a	  metric	  known	  as	  percentage	  of	  maximum	  possible	  
(POMP).	  This	  is	  a	  linear	  transformation	  of	  a	  raw	  metric	  into	  a	  0	  to	  100	  scale,	  where	  0	  
represents	  the	  minimum	  possible	  score	  and	  100	  represents	  the	  maximum	  possible	  
score	  (Cohen,	  Cohen,	  Aiken,	  and	  West,	  1999).	  To	  calculate	  the	  POMP	  for	  the	  
Openness	  sub-­‐scale,	  one	  was	  subtracted	  from	  each	  of	  the	  item	  responses	  and	  then	  
each	  response	  was	  multiplied	  by	  25.	  Item	  totals	  were	  then	  summed	  and	  averaged	  to	  
obtain	  the	  POMP	  (Srivastava,	  John,	  Gosling,	  and	  Potter,	  2003).	  Higher	  POMP	  scores	  
indicate	  greater	  openness	  to	  new	  experiences.	  The	  larger	  BFI	  personality	  test	  has	  
been	  studied	  extensively	  including	  to	  determine	  personality	  characteristics	  of	  





a	  standard	  deviation	  of	  16.4	  obtained	  from	  a	  sample	  of	  132515	  respondents	  
(Srivastava	  et	  al.,	  2003).	  
	  
Big	  Five	  Inventory	  Conscientiousness	  Sub-­‐Scale	  
The	  Big	  Five	  Inventory	  (BFI)	  Conscientiousness	  sub-­‐scale	  is	  a	  9-­‐item	  sub-­‐scale	  
from	  the	  larger	  44-­‐item	  BFI	  that	  targets	  only	  the	  conscientiousness	  trait.	  
Conscientiousness	  “describes	  socially	  prescribed	  impulse	  control	  that	  facilitates	  task	  
and	  goal	  directed	  behavior,	  such	  as	  thinking	  before	  acting,	  delaying	  gratification,	  
following	  norms	  and	  rules,	  and	  planning,	  organizing,	  and	  prioritizing	  tasks”	  (John	  et	  
al.,	  2008).	  From	  the	  larger	  scale,	  these	  are	  items	  3,	  8,	  13,	  18,	  23,	  28,	  33,	  38,	  and	  43.	  
Each	  item	  is	  measured	  using	  a	  5-­‐point	  Likert	  scale	  from	  1	  –	  Disagree	  strongly	  to	  5	  –
Agree	  strongly.	  Items	  8,	  18,	  23,	  and	  43	  should	  be	  reverse	  scored	  in	  the	  final	  score	  
computation.	  	  
The	  scale	  is	  scored	  using	  a	  metric	  known	  as	  percentage	  of	  maximum	  possible	  
(POMP)	  as	  described	  earlier.	  Higher	  POMP	  scores	  indicate	  greater	  task	  oriented	  
attitudes.	  The	  larger	  BFI	  personality	  test	  has	  been	  studied	  extensively	  including	  to	  
determine	  personality	  characteristics	  of	  hospital	  pharmacists	  (Hall	  et	  al.,	  2013).	  This	  
scale	  has	  a	  population	  mean	  of	  63.8	  with	  a	  standard	  deviation	  of	  18.3	  obtained	  from	  







The	  Change	  Scale	  indicates,	  “individual	  differences	  in	  attitudes	  toward	  change	  
may	  reflect	  differences	  in	  the	  capacity	  to	  adjust	  to	  change	  situations”	  (Trumbo,	  1961,	  
p.	  344).	  It	  consists	  of	  nine	  items	  measured	  on	  a	  5-­‐point	  Likert	  scale.	  Question	  1	  is	  
measured	  on	  a	  scale	  ranging	  from	  1	  –	  Is	  always	  the	  same	  to	  5	  –	  Changes	  a	  great	  deal.	  
The	  remaining	  questions	  2	  through	  9	  are	  measured	  on	  a	  scale	  ranging	  from	  1	  –	  
Strongly	  Agree	  to	  5	  –	  Strongly	  Disagree.	  High	  scale	  scores	  indicate	  favorable	  change	  
attitudes	  or	  low	  resistance	  to	  change	  (Trumbo,	  1961).	  This	  scale	  has	  previously	  been	  
used	  to	  identify	  individual’s	  attitude	  towards	  organizational	  or	  professional	  change	  
in	  the	  retail	  industry	  (Fincham	  and	  Minshall,	  1995),	  attitudes	  towards	  organizational	  
change	  among	  faculty	  members	  at	  a	  university	  (Kazlow	  and	  Giacquinta,	  1974),	  and	  
attitudes	  towards	  change	  in	  the	  architecture,	  engineering,	  and	  construction	  industry	  
(Davis	  and	  Songer,	  2008).	  This	  scale	  has	  a	  population	  mean	  of	  28.03	  with	  a	  standard	  
deviation	  of	  6.64	  obtained	  from	  a	  sample	  of	  232	  respondents	  (Trumbo,	  1961).	  
	  
Stimulating	  and	  Instrumental	  Risk	  Questionnaire	  
The	  Stimulating	  and	  Instrumental	  Risk	  Questionnaire	  (SandIRQ)	  is	  a	  7-­‐item	  scale	  
that	  measures	  different	  motives	  behind	  risk	  taking	  –	  pleasure	  or	  stimulating	  risk,	  and	  
achieving	  an	  important	  goal	  or	  instrumental	  risk.	  Four	  items	  on	  the	  scale	  –	  items	  1,	  3,	  
5,	  and	  7	  –	  measure	  stimulating	  risk,	  while	  three	  items	  –	  items	  2,	  4,	  and	  6	  –	  measure	  
instrumental	  risk.	  Each	  item	  is	  measured	  using	  a	  5-­‐point	  Likert	  scale	  from	  1	  –	  





separately	  by	  summing	  the	  items	  associated	  with	  each	  risk	  type.	  The	  scores	  for	  
stimulating	  risk	  range	  from	  4	  to	  20	  and	  the	  scores	  for	  instrumental	  risk	  range	  from	  3	  
to	  15	  (Makarowski,	  2013).	  	  
This	  scale	  was	  developed	  from	  a	  longer	  17-­‐item	  scale	  called	  the	  Stimulating-­‐
Instrumental	  Risk	  Inventory	  (SIRI)	  (Zaleskiewicz,	  2001).	  The	  longer	  form	  of	  the	  scale	  
has	  been	  used	  to	  study	  risk-­‐taking	  motivation	  in	  relationships	  (Smithson	  and	  Baker,	  
2008),	  but	  the	  shortened	  SandIRQ	  has	  not	  been	  studied	  outside	  of	  the	  original	  
article	  explaining	  its	  development	  at	  this	  time.	  In	  that	  study	  of	  respondents	  in	  
multiple	  countries,	  a	  sample	  of	  93	  Americans	  provided	  a	  population	  mean	  of	  13.84	  
and	  a	  standard	  deviation	  of	  3.85	  for	  stimulating	  risk	  taking	  and	  a	  population	  mean	  of	  




The	  population	  of	  interest	  in	  this	  study	  was	  identifiable	  students	  enrolled	  in	  pre-­‐
pharmacy	  curriculum	  or	  student	  pharmacists	  in	  their	  first,	  second,	  or	  third	  year	  in	  
the	  professional	  program.	  Data	  was	  collected	  for	  a	  total	  of	  four	  weeks	  at	  each	  
participating	  university.	  All	  students	  were	  forwarded	  an	  initial	  email	  describing	  the	  
web-­‐based	  Qualtrics	  survey,	  then	  an	  initial	  follow-­‐up	  email	  was	  sent	  one	  week	  after	  
the	  original	  email,	  followed	  by	  a	  second	  reminder	  email	  in	  week	  three,	  and	  then	  a	  





respondent	  would	  receive	  for	  the	  study.	  As	  noted	  earlier,	  a	  modified	  cover	  letter	  
with	  a	  different	  introductory	  message	  was	  sent	  to	  University	  of	  Minnesota	  students.	  
Data	  Analysis	  
Data	  was	  collected	  using	  the	  Qualtrics	  Survey	  Software	  and	  analyzed	  using	  SPSS	  
v	  22.0	  software	  (SPSS,	  Inc.,	  Chicago,	  IL).	  An	  a	  priori	  level	  of	  0.05	  was	  considered	  
statistically	  significant	  for	  all	  statistical	  tests.	  In	  addition	  to	  planned	  comparisons	  for	  
each	  objective,	  descriptive	  statistics	  and	  group	  comparisons	  for	  demographic	  
variables	  were	  also	  performed	  to	  identify	  statistically	  significant	  differences	  that	  
would	  limit	  group	  comparison	  and	  the	  ability	  to	  combine	  data	  across	  universities.	  
Two-­‐sample	  t-­‐tests,	  Analysis	  of	  Variance	  (ANOVA),	  and	  Bonferroni	  post-­‐hoc	  tests	  
were	  utilized	  to	  perform	  group	  comparisons.	  
	  
Objective	  One	  Analysis:	  Pharmacy	  Population	  Versus	  Non-­‐Pharmacy	  
Population	  
To	  meet	  the	  aims	  of	  objective	  one,	  independent	  sample	  t-­‐tests	  were	  used	  to	  
compare	  sample	  data	  and	  population	  data.	  Population	  data	  for	  all	  six	  scales	  –	  RTC	  
Inventory,	  RTI,	  BFI	  Openness	  Subscale,	  BFI	  Conscientiousness	  Subscale,	  Change	  Scale,	  
and	  SandIRQ	  –	  was	  compared	  to	  six	  different	  sets	  of	  survey	  data,	  these	  included	  
total	  sample	  (all	  years	  combined)	  by	  university,	  pre-­‐pharmacy	  student	  data	  (when	  
available)	  by	  university,	  professional	  student	  data	  (first	  through	  third	  professional	  





total	  pre-­‐pharmacy	  sample	  (all	  universities	  combined),	  and	  total	  professional	  
student	  sample	  (first	  through	  third	  professional	  years	  combined	  for	  all	  universities).	  
Objective	  Two	  Analysis:	  Current	  and	  Potential	  Student	  Pharmacist	  Attitudes	  
by	  Year	  
Attitudes	  towards	  change	  and	  attitudes	  towards	  risk	  were	  dependent	  variables	  
for	  objective	  two,	  while	  year	  in	  the	  program	  was	  the	  independent	  variable.	  To	  meet	  
the	  aims	  of	  this	  objective	  ANOVA	  tests	  were	  used	  to	  compare	  groups	  of	  sample	  data.	  
Data	  was	  compared	  by	  university	  and	  for	  the	  total	  sample.	  Post-­‐hoc	  analyses	  were	  
completed	  to	  determine	  which	  groups,	  if	  any,	  differed	  from	  one	  another.	  
	  
Objective	  Three	  Analysis:	  Current	  and	  Potential	  Student	  Pharmacist	  Attitudes	  
by	  Career	  Intention	  
Attitudes	  towards	  change	  and	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  towards	  risk	  were	  dependent	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  ANOVA	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  compare	  groups	  of	  sample	  data.	  
Data	  was	  compared	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  total	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  Post-­‐hoc	  analyses	  were	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The	  results	  of	  the	  study	  are	  reported	  in	  this	  chapter.	  A	  brief	  summary	  of	  the	  
participating	  universities	  can	  be	  found	  in	  Table	  2.	  The	  first	  section	  provides	  the	  
overall	  study	  response	  rate,	  individual	  university	  response	  rates,	  and	  the	  overall	  
response	  rate	  by	  year	  in	  the	  program.	  Descriptions	  of	  the	  demographic	  profiles	  of	  
the	  full	  student	  sample	  and	  each	  university	  sample	  are	  presented	  in	  the	  second	  
section.	  	  The	  remaining	  sections	  discuss	  the	  findings	  of	  the	  three	  objectives.	  


























































One	  thousand	  and	  seventy-­‐three	  current	  and	  future	  student	  pharmacists	  from	  
seven	  colleges	  or	  schools	  or	  pharmacy	  participated	  in	  this	  study.	  Individual	  response	  
rates	  amongst	  the	  participating	  institutions	  ranged	  from	  20	  percent	  to	  57	  percent	  
with	  Minnesota	  having	  the	  lowest	  response	  rate	  and	  Cedarville	  having	  the	  highest.	  
The	  overall	  response	  rate	  of	  the	  study	  was	  37.2	  percent	  (Table	  3).	  




Respondents	  	   Sampling	  Frame	  
Percent	  Raw	  
Response	  Rate	  	  
Cedarville	  University	   123	   217	   56.7	  
East	  Tennessee	  
State	  University	   103	   240	   42.9	  
Manchester	  
University	   60	   135	   44.4	  
Purdue	  University	   360	   923	   39.0	  
University	  of	  
Arkansas	   121	   360	   33.6	  
University	  of	  Kansas	   204	   510+	   40.0	  
University	  of	  
Minnesota	   102	   501	   20.4	  
Total	   1073	   2886	   37.2	  
	  
Response	  rates	  differed	  slightly	  across	  year	  in	  the	  program,	  ranging	  from	  29	  
percent	  to	  just	  over	  39	  percent	  (Table	  4).	  The	  response	  rate	  was	  lowest	  for	  third	  





Table	  4.	  Response	  Rates	  for	  Full	  Sample	  by	  Year	  in	  the	  Program.	  




Response	  Rate	  	  
Pre-­‐Pharmacy	   226	   578	   39.1	  
First	  Professional	   266	   812	   32.8	  
Second	  Professional	   279	   795	   35.1	  
Third	  Professional*	   204	   701	   29.1	  
All	  Professional	  Years	   749	   2308	   32.5	  
*	  Two	  institutions	  (Cedarville	  University	  and	  Manchester	  University)	  did	  not	  have	  a	  






Descriptive	  statistics	  for	  demographic	  characteristics	  of	  the	  full	  sample	  are	  
presented	  in	  Table	  5.	  Students	  from	  Purdue	  University	  generated	  the	  largest	  portion	  
of	  the	  total	  sample	  (33.6	  percent),	  while	  students	  from	  Manchester	  University	  
formed	  the	  smallest	  portion	  (5.6	  percent).	  Student	  age	  was	  measured	  as	  a	  
continuous	  variable,	  however	  to	  ease	  reporting,	  the	  variable	  was	  collapsed	  into	  four	  
categories	  containing	  a	  similar	  percentage	  of	  respondents	  (n=874)	  –	  less	  than	  or	  
equal	  to	  20	  years	  of	  age,	  21	  or	  22	  years	  of	  age,	  23	  or	  24	  years	  of	  age,	  and	  greater	  





25.9	  percent,	  and	  26.7	  percent	  of	  respondents,	  respectively.	  The	  mean	  age	  of	  
students	  was	  23.65	  (SD=4.9).	  
Table	  5.	  Full	  Sample	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   1073	   100	  
	   	   	  
University	   	   	  
	   Cedarville	  University	   123	   11.5	  
	   East	  Tennessee	  State	  University	   103	   9.6	  
	   Manchester	  University	   60	   5.6	  
	   Purdue	  University	   360	   33.6	  
	   University	  of	  Arkansas	   121	   11.3	  
	   University	  of	  Kansas	   204	   19.0	  
	   University	  of	  Minnesota	   102	   9.5	  
	   Non-­‐Response	   0	   0	  
	   	   	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   204	   19.0	  
	   21	  or	  22	  years	  of	  age	   211	   19.7	  
	   23	  or	  24	  years	  of	  age	   226	   21.1	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   233	   21.7	  
Non-­‐Response	   199	   18.5	  
	   	   	  
Gender	   	   	  
	   Male	   290	   27.0	  
	   Female	   707	   65.9	  
Non-­‐Response	   76	   7.1	  







Table	  5.	  Continued.	  
Demographic	  Variable	   Number	   Percent	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
	   Zero	   481	   44.8	  
	   One	   311	   29.0	  
	   Two	   125	   11.6	  
	   Three	   50	   4.7	  
	   Four	   12	   1.1	  
	   Non-­‐Response	   94	   8.8	  
	   	   	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   226	   21.1	  
	   First	  Professional	   266	   24.8	  
	   Second	  Professional	   279	   26.0	  
	   Third	  Professional	   204	   19.0	  
Non-­‐Response	   98	   9.1	  
	   	   	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   90	   8.4	  
	   No	   128	   13.1	  
Non-­‐Response	   855	   79.7	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
	   Yes	   424	   39.5	  
	   No	   549	   51.2	  











Table	  5.	  Continued.	  
Demographic	  Variable	   Number	   Percent	  
Career	  Intentions*	   	   	  
	   RFG	  Hospital	  Pharmacy	  Practice	   281	   26.2	  
	   RFG	  Community	  Pharmacy	  Practice	   82	   7.6	  
	  RFG	  Academic	  Pharmacy	  Practice	   24	   2.2	  
	  RFG	  Industry	  Pharmacy	  Practice	   32	   3.0	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   10	   0.9	  
	  Hospital	  Pharmacy	  Practice	   129	   12.0	  
	  Community	  Pharmacy	  Practice	   366	   34.1	  
	  Academic	  Pharmacy	  Practice	   8	   0.7	  
	  Industry	  Pharmacy	  Practice	   35	   3.3	  
	  Non-­‐Pharmacy	  Based	  Practice	   10	   0.9	  
Non-­‐Response	   96	   8.9	  
*RFG	  =	  Residency,	  Fellowship,	  or	  Graduate	  Training	  
	  
Of	  the	  1073	  responding	  students,	  997	  provided	  information	  about	  their	  gender	  –	  
70.9	  percent	  were	  female	  and	  29.1	  percent	  were	  male.	  	  973	  individuals	  provided	  
previous	  degree	  information	  with	  43.6	  percent	  of	  students	  indicating	  they	  had	  a	  
previous	  degree,	  while	  56.4	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  pre-­‐
pharmacy	  or	  professional	  program	  curriculum.	  When	  asked	  about	  the	  different	  
types	  of	  healthcare	  practitioners	  (HCP)	  in	  their	  family	  979	  students	  indicated	  having	  
a	  range	  of	  zero	  to	  four	  types	  of	  HCPs	  in	  their	  family	  –	  49.1	  percent	  of	  students	  
indicated	  they	  had	  no	  HCPs	  in	  their	  family,	  31.8	  percent	  of	  respondents	  indicated	  
having	  at	  least	  one	  type	  of	  HCP	  in	  their	  family,	  12.8	  percent	  indicated	  having	  two	  





their	  family,	  and	  1.2	  percent	  of	  respondents	  indicated	  they	  had	  four	  different	  types	  
of	  HCPs	  in	  their	  family.	  
	   There	  were	  975	  respondents	  that	  provided	  information	  on	  what	  year	  in	  the	  
program	  they	  were	  in.	  Small	  differences	  were	  found	  between	  the	  percent	  of	  
students	  in	  each	  year	  of	  the	  program	  with	  23.2	  percent	  of	  students	  indicating	  pre-­‐
pharmacy	  enrollment,	  27.3	  percent	  indicating	  first	  professional	  year	  enrollment,	  
28.6	  percent	  indicating	  second	  professional	  year	  enrollment,	  and	  20.9	  percent	  
indicating	  third	  professional	  year	  enrollment.	  Of	  those	  students	  indicating	  pre-­‐
pharmacy	  enrollment	  39.8	  percent	  (9.2	  percent	  of	  the	  full	  sample)	  indicated	  they	  
had	  applied	  for	  admission	  into	  the	  professional	  program	  this	  year,	  56.7	  percent	  (13.1	  
percent	  of	  the	  full	  sample)	  indicated	  they	  had	  not	  applied	  for	  professional	  program	  
admittance	  in	  the	  current	  academic	  year,	  and	  3.5	  percent	  of	  the	  pre-­‐pharmacy	  
sample	  did	  not	  provide	  a	  response.	  
	   Nine	  hundred	  seventy-­‐seven	  individuals	  provided	  information	  on	  their	  future	  
career	  intentions.	  Approximately	  44	  percent	  of	  respondents	  indicated	  a	  desire	  to	  go	  
into	  an	  area	  of	  pharmacy	  practice	  after	  pursuing	  residency,	  fellowship,	  or	  graduate	  
training	  (RFG).	  42	  percent	  of	  respondents	  indicated	  a	  desire	  to	  practice	  in	  an	  area	  of	  
hospital	  pharmacy	  (28.8	  percent	  RFG,	  13.2	  percent	  non-­‐RFG),	  45.9	  percent	  in	  
community	  pharmacy	  (8.4	  percent	  RFG,	  37.5	  percent	  non-­‐RFG),	  3.3	  in	  academia	  (2.5	  
percent	  RFG,	  0.8	  percent	  non-­‐RFG),	  6.9	  percent	  in	  industry	  (3.3	  percent	  RFG,	  3.6	  
percent	  non-­‐RFG),	  and	  2	  percent	  indicated	  a	  desire	  to	  work	  in	  a	  non-­‐pharmacy	  






Descriptive	  statistics	  for	  demographic	  characteristics	  of	  Cedarville	  University	  are	  
presented	  in	  Table	  6.	  Student	  age	  was	  measured	  as	  a	  continuous	  variable,	  however	  
to	  ease	  reporting,	  the	  variable	  was	  collapsed	  into	  the	  same	  four	  categories	  as	  the	  
full	  sample	  (N=92)	  –	  less	  than	  or	  equal	  to	  20	  years	  of	  age,	  21	  or	  22	  years	  of	  age,	  23	  	  
Table	  6.	  Cedarville	  University	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   123	   100	  
	   	   	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   31	   25.2	  
	   21	  or	  22	  years	  of	  age	   39	   31.7	  
	   23	  or	  24	  years	  of	  age	   12	   9.8	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   10	   8.1	  
Non-­‐Response	   31	   25.2	  
	   	   	  
Gender	   	   	  
	   Male	   41	   33.3	  
	   Female	   67	   54.5	  
Non-­‐Response	   15	   12.2	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
	   Yes	   30	   24.4	  
	   No	   74	   60.2	  
Non-­‐Response	   19	   15.4	  










Table	  6.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   53	   41.7	  
	   First	  Professional	   23	   18.7	  
	   Second	  Professional	   44	   35.8	  
	   Third	  Professional	   Not	  Applicable	   	  
Non-­‐Response	   3	   2.4	  
	   	   	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   23	   18.7	  
	   No	   28	   22.8	  
Non-­‐Response	   72	   58.5	  
	   	   	  
Career	  Intentions	   	   	  
	   RFG*	  Hospital	  Pharmacy	  Practice	   32	   26.0	  
	   RFG	  Community	  Pharmacy	  Practice	   21	   17.1	  
	   RFG	  Academic	  Pharmacy	  Practice	   2	   1.6	  
	   RFG	  Industry	  Pharmacy	  Practice	   4	   3.3	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   0	   0	  
	   Hospital	  Pharmacy	  Practice	   11	   8.9	  
	   Community	  Pharmacy	  Practice	   31	   25.2	  
	   Academic	  Pharmacy	  Practice	   0	   0	  
	   Industry	  Pharmacy	  Practice	   3	   2.4	  
	   Non-­‐Pharmacy	  Based	  Practice	   1	   0.8	  
Non-­‐Response	   18	   14.6	  






or	  24	  years	  of	  age,	  and	  greater	  than	  or	  equal	  to	  25	  years	  of	  age.	  Categories	  
contained	  33.7	  percent,	  42.4	  percent,	  13	  percent,	  and	  10.9	  percent	  of	  respondents,	  
respectively.	  The	  mean	  age	  of	  students	  was	  22.16	  (SD=4.76).	  	  	  
	   Of	  the	  123	  responding	  students,	  108	  provided	  information	  about	  their	  gender	  –	  
62	  percent	  were	  female	  and	  38	  percent	  were	  male.	  	  104	  respondents	  provided	  
previous	  degree	  information	  with	  28.8	  percent	  of	  students	  indicating	  they	  had	  a	  
previous	  degree,	  while	  71.2	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  pre-­‐
pharmacy	  or	  professional	  program	  curriculum.	  When	  asked	  about	  the	  different	  
types	  of	  healthcare	  practitioners	  (HCP)	  in	  their	  family	  105	  students	  indicated	  having	  
a	  range	  of	  zero	  to	  three	  HCPs	  in	  their	  family	  –	  48.6	  percent	  of	  students	  indicated	  
they	  had	  no	  HCPs	  in	  their	  family,	  33.3	  percent	  indicated	  one	  type	  of	  HCP	  in	  their	  
family,	  13.3	  percent	  indicated	  two	  types	  of	  HCPs	  in	  their	  family,	  and	  4.8	  percent	  
indicated	  three	  types	  of	  HCPs	  in	  their	  family.	  
	   There	  were	  120	  respondents	  that	  provided	  information	  on	  their	  year	  in	  the	  
program.	  Differences	  were	  found	  between	  the	  percent	  of	  students	  in	  each	  year	  of	  
Table	  6.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
	   Zero	   51	   41.5	  
	   One	   35	   28.5	  
	   Two	   14	   11.4	  
	   Three	   5	   4.1	  





the	  program	  with	  44.2	  percent	  of	  students	  indicating	  pre-­‐pharmacy	  enrollment,	  19.2	  
percent	  indicating	  first	  professional	  year	  enrollment,	  and	  36.7	  percent	  indicating	  
second	  professional	  year	  enrollment.	  Of	  the	  53	  students	  indicating	  pre-­‐pharmacy	  
enrollment	  –	  45.1	  percent	  (19.2	  percent	  of	  the	  full	  sample)	  indicated	  they	  had	  
applied	  for	  admission	  into	  the	  professional	  program	  this	  year,	  54.9	  percent	  (23.3	  
percent	  of	  the	  full	  sample)	  indicated	  they	  had	  not	  applied	  for	  professional	  program	  
admittance	  in	  the	  current	  academic	  year,	  and	  3.8	  percent	  of	  the	  pre-­‐pharmacy	  
sample	  did	  not	  provide	  a	  response.	  
One	  hundred	  five	  individuals	  provided	  information	  on	  their	  future	  career	  
intentions.	  Approximately	  56	  percent	  of	  respondents	  indicated	  a	  desire	  to	  go	  into	  an	  
area	  of	  pharmacy	  practice	  after	  pursuing	  residency,	  fellowship,	  or	  graduate	  training	  
(RFG).	  41	  percent	  of	  respondents	  indicated	  a	  desire	  to	  practice	  in	  an	  area	  of	  hospital	  
pharmacy	  (30.5	  percent	  RFG,	  10.5	  percent	  non-­‐RFG),	  49.5	  percent	  in	  community	  
pharmacy	  (20	  percent	  RFG,	  29.5	  percent	  non-­‐RFG),	  1.9	  in	  academia	  (only	  RFG	  
indicated),	  6.7	  percent	  in	  industry	  (3.8	  percent	  RFG,	  2,9	  percent	  non-­‐RFG),	  and	  1	  
percent	  indicated	  a	  desire	  to	  work	  in	  a	  non-­‐pharmacy	  based	  practice	  (only	  non-­‐RFG	  
indicated).	  	  
East	  Tennessee	  State	  University	  
Descriptive	  statistics	  for	  demographic	  characteristics	  of	  East	  Tennessee	  State	  





Table	  7.	  East	  Tennessee	  State	  University	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   103	   100	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   2	   1.9	  
	   21	  or	  22	  years	  of	  age	   12	   11.7	  
	   23	  or	  24	  years	  of	  age	   29	   28.2	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   36	   35.0	  
Non-­‐Response	   24	   23.3	  
	   	   	  
Gender	   	   	  
Male	   32	   31.1	  
Female	   59	   57.3	  
Non-­‐Response	   12	   11.7	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
Yes	   59	   57.3	  
No	   29	   28.2	  
Non-­‐Response	   15	   14.6	  
	   	   	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
Zero	   53	   51.5	  
	   One	   23	   22.3	  
Two	   11	   10.7	  
Three	   0	   0	  
Four	   1	   1.0	  






Table	  7.	  Continued.	  
	  
variable,	  however	  to	  ease	  reporting,	  the	  variable	  was	  collapsed	  into	  the	  same	  four	  
categories	  as	  the	  full	  sample	  (N=79)	  –	  less	  than	  or	  equal	  to	  20	  years	  of	  age,	  21	  or	  22	  
Demographic	  Variable	   Number	   Percent	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   1	   1.0	  
	   First	  Professional	   32	   31.1	  
	   Second	  Professional	   29	   28.2	  
	   Third	  Professional	   30	   29.1	  
Non-­‐Response	   11	   10.7	  
	   	   	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   0	   0	  
	   No	   1	   1.0	  
Non-­‐Response	   102	   99.0	  
	   	   	  
Career	  Intentions	   	   	  
	   RFG*	  Hospital	  Pharmacy	  Practice	   21	   20.4	  
	   RFG	  Community	  Pharmacy	  Practice	   5	   4.9	  
	   RFG	  Academic	  Pharmacy	  Practice	   4	   3.9	  
	   RFG	  Industry	  Pharmacy	  Practice	   4	   3.9	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   0	   0	  
	   Hospital	  Pharmacy	  Practice	   6	   5.8	  
	   Community	  Pharmacy	  Practice	   44	   42.7	  
	   Academic	  Pharmacy	  Practice	   0	   0	  
	   Industry	  Pharmacy	  Practice	   4	   3.9	  
	   Non-­‐Pharmacy	  Based	  Practice	   0	   0	  
Non-­‐Response	   15	   14.6	  





years	  of	  age,	  23	  or	  24	  years	  of	  age,	  and	  greater	  than	  or	  equal	  to	  25	  years	  of	  age.	  
Categories	  contained	  2.5	  percent,	  15.2	  percent,	  36.7	  percent,	  and	  45.6	  percent	  of	  
respondents,	  respectively.	  The	  mean	  age	  of	  students	  was	  26.41	  (SD=5.67).	  	  	  
	   Of	  the	  103	  responding	  students,	  91	  provided	  information	  on	  their	  gender	  –	  64.8	  
percent	  were	  female	  and	  35.2	  percent	  were	  male.	  	  88	  individuals	  provided	  previous	  
degree	  information	  with	  67	  percent	  of	  students	  indicating	  they	  had	  a	  previous	  
degree,	  while	  33	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  professional	  
program	  curriculum.	  When	  asked	  the	  different	  types	  of	  healthcare	  practitioners	  
(HCP)	  in	  their	  family	  88	  students	  indicated	  having	  a	  range	  of	  zero	  to	  four	  HCPs	  in	  
their	  family	  –	  60.2	  percent	  of	  students	  indicated	  they	  had	  no	  HCPs	  in	  their	  family,	  
26.1	  percent	  indicated	  one	  type	  of	  HCP	  in	  their	  family,	  12.5	  percent	  indicated	  two	  
types	  of	  HCPs	  in	  their	  family,	  and	  1.1	  percent	  indicated	  they	  had	  four	  different	  types	  
of	  HCPs	  in	  their	  family.	  
	   There	  were	  92	  respondents	  who	  provided	  information	  on	  their	  year	  in	  the	  
program.	  Small	  differences	  between	  the	  percent	  of	  students	  in	  each	  year	  of	  the	  
program	  with	  34.8	  percent	  indicating	  first	  professional	  year	  enrollment,	  31.5	  
percent	  indicating	  second	  professional	  year	  enrollment,	  and	  32.6	  percent	  indicating	  
third	  professional	  year	  enrollment.	  One	  student	  (1.1	  percent)	  indicated	  pre-­‐
pharmacy	  enrollment	  and	  responded	  that	  they	  had	  not	  applied	  to	  pharmacy	  school	  
this	  year.	  88	  individuals	  provided	  information	  about	  their	  future	  career	  intentions.	  
Approximately	  39	  percent	  of	  respondents	  indicated	  a	  desire	  to	  go	  into	  an	  area	  of	  





30.7	  percent	  of	  respondents	  indicated	  a	  desire	  to	  practice	  in	  an	  area	  of	  hospital	  
pharmacy	  (23.9	  percent	  RFG,	  6.8	  percent	  non-­‐RFG),	  55.7	  percent	  in	  community	  
pharmacy	  (5.7	  percent	  RFG,	  50	  percent	  non-­‐RFG),	  4.5	  in	  academia	  (only	  RFG	  
indicated),	  9	  percent	  in	  industry	  (4.5	  percent	  in	  both	  RFG	  and	  non-­‐RFG),	  and	  no	  
respondents	  indicated	  a	  desire	  to	  work	  in	  a	  non-­‐pharmacy	  based	  practice.	  
	  
Manchester	  University	  
Descriptive	  statistics	  for	  demographic	  characteristics	  of	  Manchester	  University	  
are	  presented	  in	  Table	  8.	  Student	  age	  was	  measured	  as	  a	  continuous	  variable,	  	  
Table	  8.	  Manchester	  University	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   60	   100	  
	   	   	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   1	   1.7	  
	   21	  or	  22	  years	  of	  age	   10	   16.7	  
	   23	  or	  24	  years	  of	  age	   11	   18.3	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   27	   45.0	  
Non-­‐Response	   19	   31.7	  
	   	   	  
Gender	   	   	  
	   Male	   21	   35.0	  
	   Female	   33	   55.0	  








Table	  8.	  Continued.	  
Demographic	  Variable	   Number	   Percent	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
	   Zero	   24	   40.0	  
	   One	   12	   20.0	  
	   Two	   10	   16.7	  
	   Three	   3	   5.0	  
	   Four	   2	   3.3	  
Non-­‐Response	   9	   15.0	  
	   	   	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   Not	  Applicable	   	  
	   First	  Professional	   32	   53.3	  
	   Second	  Professional	   21	   35.0	  
	   Third	  Professional	   Not	  Applicable	   	  
Non-­‐Response	   7	   11.7	  
	   	   	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   Not	  Applicable	   	  
	   No	   	   	  
Non-­‐Response	   60	   100	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
	   Yes	   29	   48.3	  
	   No	   21	   35.0	  
Non-­‐Response	   10	   16.7	  





Table	  8.	  Continued.	  
	  
Of	  the	  60	  responding	  students,	  54	  provided	  gender	  information	  –	  61.1	  percent	  
were	  female	  and	  38.9	  percent	  were	  male.	  	  50	  respondents	  provided	  previous	  degree	  
information	  with	  58	  percent	  of	  students	  indicating	  they	  had	  a	  previous	  degree,	  while	  
42	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  professional	  program	  
curriculum.	  When	  asked	  the	  different	  types	  of	  healthcare	  practitioners	  (HCP)	  in	  their	  
family	  51	  students	  indicated	  having	  a	  range	  of	  zero	  to	  four	  HCPs	  in	  their	  family	  –	  
47.1	  percent	  of	  students	  indicated	  they	  had	  no	  HCPs	  in	  their	  family,	  23.5	  percent	  
indicated	  one	  type	  of	  HCP	  in	  their	  family,	  19.6	  percent	  indicated	  two	  types	  of	  HCPs	  
in	  their	  family,	  5.9	  percent	  indicated	  three	  types	  of	  HCPs	  in	  their	  family,	  and	  3.9	  
percent	  indicated	  they	  had	  four	  different	  types	  of	  HCPs	  in	  their	  family.	  
Demographic	  Variable	   Number	   Percent	  
Career	  Intentions	   	   	  
	   RFG*	  Hospital	  Pharmacy	  Practice	   11	   18.3	  
	   RFG	  Community	  Pharmacy	  Practice	   3	   5.0	  
	   RFG	  Academic	  Pharmacy	  Practice	   4	   6.7	  
	   RFG	  Industry	  Pharmacy	  Practice	   1	   1.7	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   0	   0	  
	   Hospital	  Pharmacy	  Practice	   13	   21.7	  
	   Community	  Pharmacy	  Practice	   19	   31.7	  
	   Academic	  Pharmacy	  Practice	   0	   0	  
	   Industry	  Pharmacy	  Practice	   0	   0	  
	   Non-­‐Pharmacy	  Based	  Practice	   0	   0	  
Non-­‐Response	   9	   15.0	  





	   There	  were	  53	  individuals	  that	  provided	  information	  on	  their	  year	  in	  the	  program,	  
with	  60.4	  percent	  indicating	  first	  professional	  year	  enrollment	  and	  39.6	  percent	  
indicating	  second	  professional	  year	  enrollment.	  51	  respondents	  provided	  
information	  about	  their	  future	  career	  intentions.	  Approximately	  37	  percent	  of	  
respondents	  indicated	  a	  desire	  to	  go	  into	  an	  area	  of	  pharmacy	  practice	  after	  
pursuing	  residency,	  fellowship,	  or	  graduate	  training	  (RFG).	  47.1	  percent	  of	  
respondents	  indicated	  a	  desire	  to	  practice	  in	  an	  area	  of	  hospital	  pharmacy	  (21.6	  
percent	  RFG,	  25.5	  percent	  non-­‐RFG),	  43.2	  percent	  in	  community	  pharmacy	  (5.9	  
percent	  RFG,	  37.3	  percent	  non-­‐RFG),	  7.8	  in	  academia	  (only	  RFG	  indicated),	  2	  percent	  
in	  industry	  (only	  RFG	  indicated),	  and	  no	  respondents	  indicated	  a	  desire	  to	  work	  in	  a	  
non-­‐pharmacy	  based	  practice.	  
	  
Purdue	  University	  
Descriptive	  statistics	  for	  demographic	  characteristics	  of	  Purdue	  University	  are	  
presented	  in	  Table	  9.	  Student	  age	  was	  measured	  as	  a	  continuous	  variable,	  however	  	  
Table	  9.	  Purdue	  University	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   360	   100	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   148	   41.1	  
	   21	  or	  22	  years	  of	  age	   81	   22.5	  
	   23	  or	  24	  years	  of	  age	   49	   13.6	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   27	   7.5	  





Table	  9.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Gender	   	   	  
	   Male	   83	   23.1	  
	   Female	   252	   70.0	  
Non-­‐Response	   25	   6.9	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
	   Yes	   47	   13.1	  
	   No	   278	   77.2	  
Non-­‐Response	   35	   9.7	  
	   	   	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
	   Zero	   159	   44.2	  
	   One	   110	   30.6	  
	   Two	   37	   10.3	  
	   Three	   13	   3.6	  
	   Four	   6	   1.7	  
Non-­‐Response	   35	   9.7	  
	   	   	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   149	   41.4	  
	   First	  Professional	   45	   12.5	  
	   Second	  Professional	   85	   23.6	  
	   Third	  Professional	   54	   15.0	  
Non-­‐Response	   27	   7.5	  
	   	   	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   56	   15.6	  
	   No	   87	   24.2	  





Table	  9.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Career	  Intentions	   	   	  
	   RFG*	  Hospital	  Pharmacy	  Practice	   103	   28.6	  
	   RFG	  Community	  Pharmacy	  Practice	   19	   5.3	  
	   RFG	  Academic	  Pharmacy	  Practice	   5	   1.4	  
	   RFG	  Industry	  Pharmacy	  Practice	   17	   4.7	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   5	   1.4	  
	   Hospital	  Pharmacy	  Practice	   64	   17.8	  
	   Community	  Pharmacy	  Practice	   90	   25.0	  
	   Academic	  Pharmacy	  Practice	   5	   1.4	  
	   Industry	  Pharmacy	  Practice	   13	   3.6	  
	   Non-­‐Pharmacy	  Based	  Practice	   4	   1.1	  
Non-­‐Response	   35	   9.7	  
*RFG	  =	  Residency,	  Fellowship,	  or	  Graduate	  Training	   	   	  
	  
to	  ease	  reporting,	  the	  variable	  was	  collapsed	  into	  the	  same	  four	  categories	  as	  the	  
full	  sample	  (N=305)	  –	  less	  than	  or	  equal	  to	  20	  years	  of	  age,	  21	  or	  22	  years	  of	  age,	  23	  
or	  24	  years	  of	  age,	  and	  greater	  than	  or	  equal	  to	  25	  years	  of	  age.	  Categories	  
contained	  48.5	  percent,	  26.6	  percent,	  16.1	  percent,	  and	  8.9	  percent	  of	  respondents,	  
respectively.	  The	  mean	  age	  of	  students	  was	  21.46	  (SD=3.78).	  	  	  
	   Of	  the	  360	  responding	  students,	  335	  individuals	  provided	  gender	  information	  –	  
75.2	  percent	  were	  female	  and	  24.8	  percent	  were	  male.	  325	  individuals	  provided	  
previous	  degree	  information	  with	  14.5	  percent	  of	  students	  indicating	  they	  had	  a	  
previous	  degree,	  while	  85.5	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  pre-­‐
pharmacy	  or	  professional	  program	  curriculum.	  When	  asked	  the	  different	  types	  of	  





of	  zero	  to	  four	  HCPs	  in	  their	  family	  –	  48.9	  percent	  of	  students	  indicated	  they	  had	  no	  
HCPs	  in	  their	  family,	  33.8	  percent	  indicated	  having	  one	  type	  of	  HCP	  in	  their	  family,	  
11.4	  percent	  indicated	  two	  types	  of	  HCPs	  in	  their	  family,	  4	  percent	  indicated	  having	  
three	  types	  of	  HCPs	  in	  their	  family,	  and	  1.8	  percent	  indicated	  they	  had	  four	  different	  
types	  of	  HCPs	  in	  their	  family.	  
	   There	  were	  333	  respondents	  that	  provided	  information	  on	  their	  year	  in	  the	  
program.	  There	  were	  differences	  between	  the	  percent	  of	  students	  in	  each	  year	  of	  
the	  program	  with	  44.7	  percent	  of	  students	  indicating	  pre-­‐pharmacy	  enrollment,	  13.5	  
percent	  indicating	  first	  professional	  year	  enrollment,	  25.5	  percent	  indicating	  second	  
professional	  year	  enrollment,	  and	  16.2	  percent	  indicating	  third	  professional	  year	  
enrollment.	  Of	  those	  students	  indicating	  pre-­‐pharmacy	  enrollment,	  143	  provided	  
information	  on	  their	  application	  status	  for	  the	  current	  year.	  39.2	  percent	  (16.8	  
percent	  of	  the	  full	  sample)	  indicated	  they	  had	  applied	  for	  admission	  into	  the	  
professional	  program	  this	  year,	  while	  60.8	  percent	  (26.1	  percent	  of	  the	  full	  sample)	  
indicated	  they	  had	  not	  applied	  for	  professional	  program	  admittance	  in	  the	  current	  
academic	  year.	  
Three	  hundred	  twenty-­‐five	  respondents	  provided	  information	  about	  their	  future	  
career	  intentions.	  Approximately	  46	  percent	  of	  respondents	  indicated	  a	  desire	  to	  go	  
into	  an	  area	  of	  pharmacy	  practice	  after	  pursuing	  residency,	  fellowship,	  or	  graduate	  
training	  (RFG).	  51.4	  percent	  of	  respondents	  indicated	  a	  desire	  to	  practice	  in	  an	  area	  
of	  hospital	  pharmacy	  (31.7	  percent	  RFG,	  19.7	  percent	  non-­‐RFG),	  33.5	  percent	  in	  
community	  pharmacy	  (5.8	  percent	  RFG,	  27.7	  percent	  non-­‐RFG),	  3	  in	  academia	  (1.5	  





percent	  non-­‐RFG),	  and	  2.7	  percent	  indicated	  a	  desire	  to	  work	  in	  a	  non-­‐pharmacy	  
based	  practice	  (1.5	  percent	  RFG,	  1.2	  percent	  non-­‐RFG).	  
	  
University	  of	  Arkansas	  
Descriptive	  statistics	  for	  demographic	  characteristics	  of	  the	  University	  of	  
Arkansas	  are	  presented	  in	  Table	  10.	  Student	  age	  was	  measured	  as	  a	  continuous	  	  
Table	  10.	  University	  of	  Arkansas	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   121	   100	  
	   	   	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   0	   0	  
	   21	  or	  22	  years	  of	  age	   13	   10.7	  
	   23	  or	  24	  years	  of	  age	   43	   35.5	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   33	   27.3	  
Non-­‐Response	   32	   26.4	  
	   	   	  
Gender	   	   	  
	   Male	   27	   22.3	  
	   Female	   90	   74.4	  
Non-­‐Response	   4	   3.3	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
	   Yes	   91	   75.2	  
	   No	   24	   19.8	  





Table	  10.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
	   Zero	   58	   47.9	  
	   One	   35	   28.9	  
	   Two	   14	   11.6	  
	   Three	   10	   8.3	  
Non-­‐Response	   4	   3.3	  
	   	   	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   Not	  Applicable	   	  
	   First	  Professional	   46	   38.0	  
	   Second	  Professional	   38	   31.4	  
	   Third	  Professional	   33	   27.3	  
Non-­‐Response	   4	   3.3	  
	   	   	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   Not	  Applicable	   	  
	   No	   	   	  





Table	  10.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Career	  Intentions	  	   	  
	  
	   RFG*	  Hospital	  Pharmacy	  Practice	   28	   23.1	  
	   RFG	  Community	  Pharmacy	  Practice	   6	   5.0	  
	   RFG	  Academic	  Pharmacy	  Practice	   4	   3.3	  
	   RFG	  Industry	  Pharmacy	  Practice	   1	   0.8	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   0	   0	  
	   Hospital	  Pharmacy	  Practice	   13	   10.7	  
	   Community	  Pharmacy	  Practice	   59	   48.8	  
	   Academic	  Pharmacy	  Practice	   2	   1.7	  
	   Industry	  Pharmacy	  Practice	   3	   2.5	  
	   Non-­‐Pharmacy	  Based	  Practice	   1	   0.8	  
Non-­‐Response	   4	   3.3	  
*RFG	  =	  Residency,	  Fellowship,	  or	  Graduate	  Training	   	   	  
	  
variable,	  however	  to	  ease	  reporting,	  the	  variable	  was	  collapsed	  into	  the	  same	  four	  
categories	  as	  the	  full	  sample	  (N=89)	  –	  less	  than	  or	  equal	  to	  20	  years	  of	  age,	  21	  or	  22	  
years	  of	  age,	  23	  or	  24	  years	  of	  age,	  and	  greater	  than	  or	  equal	  to	  25	  years	  of	  age.	  
Categories	  contained	  0	  percent,	  14.6	  percent,	  48.3	  percent,	  and	  37.1	  percent	  of	  
respondents,	  respectively.	  The	  mean	  age	  of	  students	  was	  25.52	  (SD=3.78).	  	  	  
	   Of	  the	  121	  responding	  students,	  117	  provided	  information	  on	  gender	  –	  76.1	  
percent	  were	  female	  and	  23.1	  percent	  were	  male.	  	  115	  respondents	  provided	  
previous	  degree	  information	  with	  79.1	  percent	  of	  students	  indicating	  they	  had	  a	  
previous	  degree,	  while	  20.9	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  
professional	  program	  curriculum.	  When	  asked	  the	  different	  types	  of	  healthcare	  





three	  types	  of	  HCPs	  in	  their	  family	  –	  49.6	  percent	  of	  students	  indicated	  they	  had	  no	  
HCPs	  in	  their	  family,	  29.9	  percent	  indicated	  they	  had	  one	  type	  of	  HCP	  in	  their	  family,	  
12	  percent	  indicated	  two	  types	  of	  HCPs	  in	  their	  family,	  and	  8.5	  percent	  indicated	  
having	  three	  types	  of	  HCPs	  in	  their	  family.	  
	   There	  were	  117	  respondents	  who	  provided	  information	  on	  their	  year	  in	  the	  
program.	  There	  were	  small	  differences	  between	  the	  percent	  of	  students	  in	  each	  year	  
of	  the	  program	  with	  39.3	  percent	  of	  students	  indicating	  first	  professional	  year	  
enrollment,	  32.5	  percent	  indicating	  second	  professional	  year	  enrollment,	  and	  28.2	  
percent	  indicating	  third	  professional	  year	  enrollment.	  117	  respondents	  provided	  
information	  about	  their	  future	  career	  intentions.	  Approximately	  33	  percent	  of	  
respondents	  indicated	  a	  desire	  to	  go	  into	  an	  area	  of	  pharmacy	  practice	  after	  
pursuing	  residency,	  fellowship,	  or	  graduate	  training	  (RFG).	  35	  percent	  of	  
respondents	  indicated	  a	  desire	  to	  practice	  in	  an	  area	  of	  hospital	  pharmacy	  (23.9	  
percent	  RFG,	  11.1	  percent	  non-­‐RFG),	  55.5	  percent	  in	  community	  pharmacy	  (5.1	  
percent	  RFG,	  50.4	  percent	  non-­‐RFG),	  5.1	  percent	  in	  academia	  (3.4	  percent	  RFG,	  1.7	  
percent	  non-­‐RFG),	  3.5	  percent	  in	  industry	  (0.9	  percent	  RFG,	  2.6	  percent	  non-­‐RFG),	  







University	  of	  Kansas	  
Descriptive	  statistics	  for	  demographic	  characteristics	  of	  the	  University	  of	  Kansas	  
are	  presented	  in	  Table	  11.	  Student	  age	  was	  measured	  as	  a	  continuous	  variable,	  
however	  to	  ease	  reporting,	  the	  variable	  was	  collapsed	  into	  the	  same	  four	  categories	  
Table	  11.	  University	  of	  Kansas	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   204	   100	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   25	   12.3	  
	   21	  or	  22	  years	  of	  age	   52	   25.5	  
	   23	  or	  24	  years	  of	  age	   42	   20.6	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   49	   24.0	  
Non-­‐Response	   36	   17.6	  
	   	   	  
Gender	   	   	  
	   Male	   56	   27.5	  
	   Female	   139	   68.1	  
Non-­‐Response	   9	   4.4	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
	   Yes	   78	   38.2	  
	   No	   117	   57.4	  
Non-­‐Response	   9	   4.4	  
	   	   	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   10	   4.9	  
	   No	   13	   6.4	  





Table	  11.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   23	   11.3	  
	   First	  Professional	   60	   29.4	  
	   Second	  Professional	   41	   20.1	  
	   Third	  Professional	   50	   24.5	  
Non-­‐Response	   30	   14.7	  
	   	   	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
	   Zero	   94	   46.1	  
	   One	   66	   32.4	  
Two	   23	   11.3	  
	   Three	   12	   5.9	  
	   Four	   1	   0.5	  
Non-­‐Response	   8	   3.9	  
	   	   	  
Career	  Intentions	   	   	  
	   RFG*	  Hospital	  Pharmacy	  Practice	   55	   27.0	  
	   RFG	  Community	  Pharmacy	  Practice	   16	   7.8	  
	   RFG	  Academic	  Pharmacy	  Practice	   2	   1.0	  
	   RFG	  Industry	  Pharmacy	  Practice	   2	   1.0	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   2	   1.0	  
	   Hospital	  Pharmacy	  Practice	   13	   6.4	  
	   Community	  Pharmacy	  Practice	   98	   48.0	  
	   Academic	  Pharmacy	  Practice	   0	   0	  
	   Industry	  Pharmacy	  Practice	   5	   2.5	  
	   Non-­‐Pharmacy	  Based	  Practice	   2	   1.0	  
Non-­‐Response	   9	   4.4	  






as	  the	  full	  sample	  (N=168)	  –	  less	  than	  or	  equal	  to	  20	  years	  of	  age,	  21	  or	  22	  years	  of	  
age,	  23	  or	  24	  years	  of	  age,	  and	  greater	  than	  or	  equal	  to	  25	  years	  of	  age.	  Categories	  
contained	  14.9	  percent,	  31	  percent,	  25	  percent,	  and	  29.2	  percent	  of	  respondents,	  
respectively.	  The	  mean	  age	  of	  students	  was	  24.18	  (SD=4.74).	  	  	  
	   Of	  the	  204	  responding	  students,	  195	  provided	  gender	  information	  –	  71.3	  percent	  
were	  female	  and	  28.7	  percent	  were	  male.	  	  195	  individuals	  provided	  previous	  degree	  
information	  with	  40	  percent	  of	  students	  indicating	  they	  had	  a	  previous	  degree,	  while	  
60	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  pre-­‐pharmacy	  or	  professional	  
program	  curriculum.	  When	  asked	  the	  different	  types	  of	  healthcare	  practitioners	  
(HCP)	  in	  their	  family	  196	  students	  indicated	  having	  a	  range	  of	  zero	  to	  four	  types	  of	  
HCPs	  in	  their	  family	  –	  48	  percent	  of	  students	  indicated	  they	  had	  no	  HCPs	  in	  their	  
family,	  33.7	  percent	  indicated	  one	  type	  of	  HCP	  in	  their	  family,	  11.7	  percent	  indicated	  
two	  types	  of	  HCPs	  in	  their	  family,	  6.1	  percent	  indicated	  three	  types	  of	  HCPs	  in	  their	  
family,	  and	  0.5	  percent	  indicated	  they	  had	  four	  different	  types	  of	  HCPs	  in	  their	  
family.	  
	   There	  were	  174	  individuals	  who	  provided	  information	  on	  their	  year	  in	  the	  
program.	  There	  were	  differences	  between	  the	  percent	  of	  students	  in	  each	  year	  of	  
the	  program	  with	  13.2	  percent	  of	  students	  indicating	  pre-­‐pharmacy	  enrollment,	  34.5	  
percent	  indicating	  first	  professional	  year	  enrollment,	  23.6	  percent	  indicating	  second	  
professional	  year	  enrollment,	  and	  28.7	  percent	  indicating	  third	  professional	  year	  
enrollment.	  Of	  those	  students	  indicating	  pre-­‐pharmacy	  enrollment	  43.5	  percent	  (5.7	  





professional	  program	  this	  year,	  while	  56.5	  percent	  (7.5	  percent	  of	  the	  full	  sample)	  
indicated	  they	  had	  not	  applied	  for	  professional	  program	  admittance	  in	  the	  current	  
academic	  year.	  
One	  hundred	  ninety-­‐five	  individuals	  provided	  information	  about	  their	  future	  
career	  intentions.	  Approximately	  39	  percent	  of	  respondents	  indicated	  a	  desire	  to	  go	  
into	  an	  area	  of	  pharmacy	  practice	  after	  pursuing	  residency,	  fellowship,	  or	  graduate	  
training	  (RFG).	  34.9	  percent	  of	  respondents	  indicated	  a	  desire	  to	  practice	  in	  an	  area	  
of	  hospital	  pharmacy	  (28.2	  percent	  RFG,	  6.7	  percent	  non-­‐RFG),	  58.5	  percent	  in	  
community	  pharmacy	  (8.2	  percent	  RFG,	  50.3	  percent	  non-­‐RFG),	  1	  percent	  in	  
academia	  (only	  RFG	  indicated),	  3.6	  percent	  in	  industry	  (1	  percent	  RFG,	  2.6	  percent	  
non-­‐RFG),	  and	  2	  percent	  indicated	  a	  desire	  to	  work	  in	  a	  non-­‐pharmacy	  based	  
practice	  (1	  percent	  RFG,	  1	  percent	  non-­‐RFG).	  
	  
University	  of	  Minnesota	  
Descriptive	  statistics	  for	  demographic	  characteristics	  of	  the	  University	  of	  
Minnesota	  are	  presented	  in	  Table	  12.	  Student	  age	  was	  measured	  as	  a	  continuous	  
variable,	  however	  to	  ease	  reporting,	  the	  variable	  was	  collapsed	  into	  the	  same	  four	  
categories	  as	  the	  full	  sample	  (N=92)	  –	  less	  than	  or	  equal	  to	  20	  years	  of	  age,	  21	  or	  22	  
years	  of	  age,	  23	  or	  24	  years	  of	  age,	  and	  greater	  than	  or	  equal	  to	  25	  years	  of	  age.	  
Categories	  contained	  0	  percent,	  4.3	  percent,	  43.5	  percent,	  and	  52.2	  percent	  of	  






Table	  12.	  University	  of	  Minnesota	  Demographic	  Data.	  
Demographic	  Variable	   Number	   Percent	  
Total	  Sample	  Size	   102	   100	  
	   	   	  
Age	  (Collapsed)	   	   	  
	   Less	  than	  or	  equal	  to	  20	  years	  of	  age	   0	   0	  
	   21	  or	  22	  years	  of	  age	   4	   3.9	  
	   23	  or	  24	  years	  of	  age	   40	   39.2	  
	   Greater	  than	  or	  equal	  to	  25	  years	  of	  age	   48	   47.1	  
Non-­‐Response	   10	   9.8	  
	   	   	  
Gender	   	   	  
	   Male	   29	   28.4	  
	   Female	   69	   67.6	  
Non-­‐Response	   4	   3.9	  
	   	   	  
Holds	  a	  Previous	  Degree	   	   	  
	   Yes	   90	   88.2	  
	   No	   6	   5.9	  
Non-­‐Response	   6	   5.9	  
	   	   	  
Number	  of	  Different	  Types	  of	  Healthcare	  Practitioners	  in	  Immediate	  Family	  
	   Zero	   42	   41.2	  
	   One	   30	   29.4	  
	   Two	   16	   15.7	  
	   Three	   7	   6.9	  
	   Four	   2	   2.0	  





Table	  12.	  Continued.	   	   	  
Demographic	  Variable	   Number	   Percent	  
Applied	  to	  Pharmacy	  School	  This	  Year	   	   	  
	   Yes	   Not	  Applicable	   	  
	   No	   	   	  
Non-­‐Response	   102	   100	  
	   	   	  
Year	  in	  Program	   	   	  
	   Pre-­‐pharmacy	   Not	  Applicable	   	  
	   First	  Professional	   28	   27.5	  
	   Second	  Professional	   32	   31.4	  
	   Third	  Professional	   37	   36.3	  
Non-­‐Response	   5	   4.9	  
	   	   	  
Career	  Intentions	   	   	  
	   RFG*	  Hospital	  Pharmacy	  Practice	   31	   30.4	  
	   RFG	  Community	  Pharmacy	  Practice	   12	   11.8	  
	   RFG	  Academic	  Pharmacy	  Practice	   3	   2.9	  
	   RFG	  Industry	  Pharmacy	  Practice	   3	   2.9	  
	   RFG	  Non-­‐Pharmacy	  Based	  Practice	   3	   2.9	  
	   Hospital	  Pharmacy	  Practice	   9	   8.8	  
	   Community	  Pharmacy	  Practice	   25	   24.5	  
	   Academic	  Pharmacy	  Practice	   1	   1.0	  
	   Industry	  Pharmacy	  Practice	   7	   6.9	  
	   Non-­‐Pharmacy	  Based	  Practice	   2	   2.0	  
Non-­‐Response	   6	   5.9	  
*RFG	  =	  Residency,	  Fellowship,	  or	  Graduate	  Training	   	   	  
	  
	   Of	  the	  102	  responding	  students,	  98	  provided	  information	  on	  gender	  –	  70.4	  





previous	  degree	  information	  with	  93.8	  percent	  of	  students	  indicated	  they	  had	  a	  
previous	  degree,	  while	  6.3	  percent	  did	  not	  have	  a	  degree	  before	  entering	  the	  
professional	  program	  curriculum.	  When	  asked	  about	  the	  different	  types	  of	  
healthcare	  practitioners	  (HCP)	  in	  their	  family	  97	  students	  indicated	  having	  a	  range	  of	  
zero	  to	  four	  types	  of	  HCPs	  in	  their	  family	  –	  43.3	  percent	  of	  students	  indicated	  they	  
had	  no	  HCPs	  in	  their	  family,	  30.9	  percent	  indicated	  one	  type	  of	  HCP	  in	  their	  family,	  
16.5	  percent	  indicated	  two	  types	  of	  HCPs	  in	  their	  family,	  7.2	  percent	  indicated	  three	  
types	  of	  HCPs	  in	  their	  family,	  and	  2.1	  percent	  indicated	  they	  had	  four	  different	  types	  
of	  HCPs	  in	  their	  family.	  
	   There	  were	  97	  students	  who	  provided	  information	  on	  their	  year	  in	  the	  program.	  
Small	  differences	  between	  the	  percent	  of	  students	  in	  each	  year	  of	  the	  program	  were	  
found	  with	  28.9	  percent	  indicating	  first	  professional	  year	  enrollment,	  33	  percent	  
indicating	  second	  professional	  year	  enrollment,	  and	  38.1	  percent	  indicating	  third	  
professional	  year	  enrollment.	  96	  respondents	  provided	  information	  about	  their	  
future	  career	  intentions.	  Approximately	  54	  percent	  of	  respondents	  indicated	  a	  
desire	  to	  go	  into	  an	  area	  of	  pharmacy	  practice	  after	  pursuing	  residency,	  fellowship,	  
or	  graduate	  training	  (RFG).	  41.7	  percent	  of	  respondents	  indicated	  a	  desire	  to	  
practice	  in	  an	  area	  of	  hospital	  pharmacy	  (32.3	  percent	  RFG,	  9.4	  percent	  non-­‐RFG),	  
38.5	  percent	  in	  community	  pharmacy	  (12.5	  percent	  RFG,	  26	  percent	  non-­‐RFG),	  4.1	  in	  
academia	  (3.1	  percent	  RFG,	  1	  percent	  non-­‐RFG),	  10.4	  percent	  in	  industry	  (3.1	  
percent	  RFG,	  7.3	  percent	  non-­‐RFG),	  and	  5.2	  percent	  indicated	  a	  desire	  to	  work	  in	  a	  





Scale	  Descriptive	  Statistics	  
Six	  scales	  were	  used	  to	  assess	  student’s	  attitudes	  towards	  change	  and	  risk,	  as	  
well	  as	  personality	  characteristics	  related	  to	  these	  concepts.	  The	  scales	  used	  were	  
the	  Reaction-­‐to-­‐Change	  (RTC)	  Inventory,	  Risk	  Taking	  Index	  (RTI),	  Big	  Five	  Inventory	  
(BFI)	  Openness	  Subscale,	  BFI	  Conscientiousness	  Subscale,	  Change	  Scale,	  and	  two	  
sub-­‐scales	  from	  the	  Stimulating	  and	  Instrumental	  Risk	  Questionnaire.	  A	  summary	  of	  
these	  scales	  and	  what	  each	  measure	  can	  be	  found	  in	  Table	  13.	  
Table	  13.	  Summary	  of	  Scale	  Determinates.	  
Scale	   Number	  of	  Items	   Outcomes	  
Reaction-­‐to-­‐
Change	  Inventory	   30	  
Estimates	  an	  individual’s	  perceptions	  and	  
reactions	  towards	  organizational	  or	  
professional	  change	  
Risk	  Taking	  Index	   12	   Measures	  an	  individual’s	  perception	  of	  his	  or	  her	  own	  risk	  taking	  
Big	  Five	  Inventory	  
Openness	   10	  
Estimates	  an	  individual’s	  openness	  to	  new	  
experiences	  
Big	  Five	  Inventory	  
Conscientiousness	   9	  
Describes	  the	  likelihood	  an	  individual	  will	  
follow	  norms	  and	  rules	  or	  describes	  impulse	  
control	  that	  facilitates	  task	  and	  goal	  directed	  
behavior	  
Change	  Scale	   9	   Measures	  an	  individual’s	  attitude	  towards	  change	  in	  the	  workplace	  
Instrumental	  Risk	   3	   Measures	  an	  individual’s	  willingness	  to	  take	  a	  risk	  to	  achieve	  and	  important	  goal	  







Reaction-­‐to-­‐Change	  (RTC)	  Inventory	  
The	  average	  RTC	  Inventory	  score	  for	  the	  969	  respondents	  was	  24.12	  (SD=25.31,	  
range	  -­‐80–100,	  see	  Table	  14).	  The	  range	  for	  this	  scale	  is	  -­‐100–100	  with	  higher	  scores	  
indicating	  a	  more	  favorable	  attitude	  towards	  change.	  The	  majority	  of	  sample	  
respondents	  (63.3	  percent)	  can	  be	  categorized	  as	  change	  agents	  or	  individuals	  who	  
will	  readily	  embrace	  change	  in	  their	  every	  day	  lives,	  while	  the	  remainder	  can	  be	  
categorized	  as	  change	  compliers	  (31.1	  percent)	  and	  change	  challengers	  (5.7	  percent).	  
Respondents	  from	  Cedarville	  University	  provided	  the	  lowest	  mean	  score	  of	  19.71	  
(SD=25.54),	  while	  Manchester	  University	  respondents	  provided	  the	  highest	  mean	  
score	  of	  32.65	  (SD=30.87).	  
Table	  14.	  Reaction-­‐to-­‐Change	  Inventory	  Descriptive	  Statistics.	  
College/School	  of	  
Pharmacy	   Number	  
Potential	  
Range	   Mean	  ±	  SD*	  
Observed	  
Range	  
All	  Universities	   969	   -­‐100	  –	  100	   24.12	  ±	  25.31	   -­‐80	  –	  100	  
Cedarville	  
University	   102	   -­‐100	  –	  100	  
19.71	  ±	  
25.54	   -­‐50	  –	  90	  
East	  Tennessee	  
State	  University	   87	   -­‐100	  –	  100	  
20.80	  ±	  
28.13	   -­‐60	  –	  80	  
Manchester	  
University	   49	   -­‐100	  –	  100	  
32.65	  ±	  
30.87	   -­‐50	  –	  100	  
Purdue	  University	   325	   -­‐100	  –	  100	   25.05	  ±	  24.35	   -­‐60	  –	  80	  
University	  of	  
Arkansas	   117	   -­‐100	  –	  100	  
21.03	  ±	  
26.54	   -­‐80	  –	  90	  
University	  of	  
Kansas	   195	   -­‐100	  –	  100	  
25.90	  ±	  
24.00	   -­‐30	  –	  100	  
University	  of	  
Minnesota	   94	   -­‐100	  –	  100	  
24.47	  ±	  






Risk	  Taking	  Index	  (RTI)	  
The	  average	  RTI	  score	  for	  the	  929	  respondents	  was	  24.83	  (SD=6.31,	  range	  12–56,	  
see	  Table	  15).	  The	  range	  for	  this	  scale	  is	  12–60	  with	  higher	  scores	  indicating	  more	  
positive	  attitudes	  towards	  every	  day	  risk	  taking.	  	  Mean	  scores	  for	  individual	  
institutions	  ranged	  from	  24.05	  (SD=5.71)	  to	  26.31	  (SD=6.28).	  Cedarville	  University	  
provided	  the	  lowest	  mean	  score	  while	  East	  Tennessee	  State	  University	  provided	  the	  
highest	  score.	  
Table	  15.	  Risk	  Taking	  Index	  Descriptive	  Statistics.	  
College/School	  of	  
Pharmacy	   Number	  
Potential	  
Range	   Mean	  ±	  SD*	  
Observed	  
Range	  
All	  Universities	   929	   12	  –	  60	   24.83	  ±	  6.31	   12	  –	  56	  
Cedarville	  
University	   101	   12	  –	  60	   24.05	  ±	  5.71	   12	  –	  38	  
East	  Tennessee	  
State	  University	   83	   12	  –	  60	   26.31	  ±	  6.28	   12	  –	  39	  
Manchester	  
University	   49	   12	  –	  60	   25.65	  ±	  8.98	   12	  –	  56	  
Purdue	  University	   308	   12	  –	  60	   24.38	  ±	  6.27	   12	  –	  44	  	  
University	  of	  
Arkansas	   114	   12	  –	  60	   24.89	  ±	  5.68	   12	  –	  36	  
University	  of	  
Kansas	   183	   12	  –	  60	   24.72	  ±	  6.13	   12	  –	  41	  
University	  of	  







Big	  Five	  Inventory	  (BFI)	  Openness	  Sub-­‐Scale	  
The	  average	  score	  for	  921	  respondents	  on	  the	  BFI	  Openness	  sub-­‐scale	  was	  62.2	  
(SD=13.17,	  range	  22.5–100,	  see	  Table	  16).	  The	  range	  for	  this	  scale	  is	  0–100	  with	  
higher	  scores	  indicating	  greater	  “breadth,	  depth,	  originality,	  and	  complexity	  of	  an	  
individual’s	  mental	  and	  experiential	  life”	  (John,	  Naumann,	  and	  Soto,	  2008).	  The	  
lowest	  mean	  score	  among	  participating	  institutions	  was	  60.86	  (SD=13.56)	  from	  the	  
University	  of	  Arkansas,	  while	  the	  highest	  mean	  score	  was	  63.38	  (SD=13.98)	  from	  
East	  Tennessee	  State	  University.	  
Table	  16.	  Big	  Five	  Inventory	  Openness	  Sub-­‐Scale	  Descriptive	  Statistics.	  
College/School	  of	  
Pharmacy	   Number	  
Potential	  
Range	   Mean	  ±	  SD*	  
Observed	  
Range	  
All	  Universities	   921	   0	  –	  100	   62.20	  ±	  13.17	   22.5	  –	  100	  
Cedarville	  
University	   99	   0	  –	  100	  
61.57	  ±	  
12.93	   27.5	  –	  87.5	  
East	  Tennessee	  
State	  University	   84	   0	  –	  100	  
63.38	  ±	  
13.98	   27.5	  –	  92.5	  
Manchester	  
University	   49	   0	  –	  100	  
61.07	  ±	  
12.67	   25	  –	  90	  
Purdue	  University	   309	   0	  –	  100	   62.99	  ±	  12.36	   32.5	  –	  100	  
University	  of	  
Arkansas	   111	   0	  –	  100	  
60.86	  ±	  
13.56	   27.5	  –	  90	  
University	  of	  
Kansas	   183	   0	  –	  100	  
62.13	  ±	  
13.66	   27.5	  –	  95	  
University	  of	  
Minnesota	   86	   0	  –	  100	  
62.41	  ±	  







Big	  Five	  Inventory	  (BFI)	  Conscientiousness	  Sub-­‐Scale	  
The	  average	  BFI	  Conscientiousness	  sub-­‐scale	  score	  for	  920	  respondents	  was	  
76.75	  (SD=12.94,	  range	  30.56–100,	  see	  Table	  17).	  The	  range	  for	  this	  scale	  is	  0–100	  
with	  higher	  scores	  indicating	  greater	  “socially	  prescribed	  impulse	  control	  that	  
facilitates	  task	  and	  goal	  directed	  behavior,	  such	  as	  thinking	  before	  acting,	  delaying	  
gratification,	  following	  norms	  and	  rules,	  and	  planning,	  organizing,	  and	  prioritizing	  
tasks”	  (John	  et	  al.,	  2008).	  Mean	  scores	  for	  individual	  institutions	  ranged	  from	  73.53	  
(SD=13.91)	  to	  77.98	  (SD=12.02).	  Manchester	  University	  provided	  the	  lowest	  mean	  
score,	  while	  the	  University	  of	  Kansas	  provided	  the	  highest	  mean	  score.	  
Table	  17.	  Big	  Five	  Inventory	  Conscientiousness	  Sub-­‐Scale	  Descriptive	  Statistics.	  
College/School	  of	  
Pharmacy	   Number	  
Potential	  
Range	   Mean	  ±	  SD*	   Observed	  Range	  
All	  Universities	   920	   0	  –	  100	   76.75	  ±	  12.94	   30.56	  	  –	  100	  
Cedarville	  
University	   99	   0	  –	  100	  
75.70	  ±	  
14.08	   38.89	  	  –	  100	  
East	  Tennessee	  
State	  University	   82	   0	  –	  100	  
75.54	  ±	  
12.12	   44.44	  –	  100	  
Manchester	  
University	   49	   0	  –	  100	  
73.53	  ±	  
13.91	   38.89	  	  –	  97.22	  
Purdue	  University	   309	   0	  –	  100	   76.96	  ±	  12.95	   38.89	  	  –	  100	  
University	  of	  
Arkansas	   111	   0	  –	  100	  
77.95	  ±	  
13.96	   30.56	  	  –	  100	  
University	  of	  
Kansas	   182	   0	  –	  100	  
77.98	  ±	  
12.01	   41.67	  	  –	  100	  
University	  of	  
Minnesota	   88	   0	  –	  100	  
76.10	  ±	  








The	  average	  Change	  Scale	  score	  for	  907	  respondents	  was	  26.97	  (SD=3.61,	  range	  
15–39,	  see	  Table	  18).	  The	  range	  for	  this	  scale	  is	  9–45	  with	  higher	  scores	  indicating	  a	  
greater	  desire	  or	  acceptance	  for	  change	  within	  an	  individual’s	  place	  of	  work.	  The	  
University	  of	  Minnesota	  provided	  the	  lowest	  mean	  score	  of	  26.08	  (SD=3.54),	  while	  
Cedarville	  University	  provided	  the	  highest	  mean	  score	  of	  27.77	  (SD=4.11).	  
Table	  18.	  Change	  Scale	  Descriptive	  Statistics.	  
College/School	  of	  
Pharmacy	   Number	  
Potential	  
Range	   Mean	  ±	  SD*	  
Observed	  
Range	  
All	  Universities	   907	   9	  –	  45	   26.97	  ±	  3.61	   15	  –	  39	  
Cedarville	  
University	   96	   9	  –	  45	   27.77	  ±	  4.11	   15	  –	  37	  
East	  Tennessee	  
State	  University	   82	   9	  –	  45	   27.05	  ±	  4.01	   18	  –	  35	  
Manchester	  
University	   49	   9	  –	  45	   26.98	  ±	  3.43	   19	  –	  34	  
Purdue	  University	   309	   9	  –	  45	   26.94	  ±	  3.33	   16	  –	  39	  
University	  of	  
Arkansas	   111	   9	  –	  45	   27.18	  ±	  3.82	   18	  –	  36	  
University	  of	  
Kansas	   182	   9	  –	  45	   26.83	  ±	  3.53	   15	  –	  37	  
University	  of	  








Instrumental	  Risk	  Sub-­‐Scale	  
The	  average	  score	  for	  902	  respondents	  on	  the	  Instrumental	  Risk	  sub-­‐scale	  of	  the	  
Stimulating	  and	  Instrumental	  Risk	  Questionnaire	  was	  11.48	  (SD=1.90,	  range	  3–15,	  
see	  Table	  19).	  The	  range	  for	  this	  scale	  is	  3–15	  with	  higher	  scores	  indicating	  a	  more	  
positive	  attitude	  towards	  taking	  risk	  to	  achieve	  an	  important	  goal.	  Average	  scores	  
for	  this	  scale	  were	  similar	  across	  institutions	  with	  a	  range	  of	  mean	  scores	  from	  11.22	  
(SD=2.24)	  to	  11.84	  (SD=1.97).	  East	  Tennessee	  State	  University	  had	  the	  lowest	  mean	  
score,	  while	  Cedarville	  University	  had	  the	  highest	  mean	  score.	  
Table	  19.	  Instrumental	  Risk	  Sub-­‐Scale	  Descriptive	  Statistics.	  
College/School	  of	  
Pharmacy	   Number	  
Potential	  
Range	   Mean	  ±	  SD*	  
Observed	  
Range	  
All	  Universities	   902	   3	  –	  15	   11.48	  ±	  1.90	   4	  –	  15	  
Cedarville	  
University	   95	   3	  –	  15	   11.84	  ±	  1.97	   4	  –	  15	  
East	  Tennessee	  
State	  University	   83	   3	  –	  15	   11.22	  ±	  2.24	   6	  –	  15	  
Manchester	  
University	   50	   3	  –	  15	   11.28	  ±	  1.84	   6	  –	  15	  
Purdue	  University	   310	   3	  –	  15	   11.33	  ±	  1.78	   5	  –	  15	  
University	  of	  
Arkansas	   105	   3	  –	  15	   11.58	  ±	  2.05	   6	  –	  15	  
University	  of	  
Kansas	   174	   3	  –	  15	   11.57	  ±	  1.86	   6	  –	  15	  
University	  of	  







Stimulating	  Risk	  Sub-­‐Scale	  
The	  average	  score	  for	  903	  respondents	  on	  the	  Stimulating	  Risk	  sub-­‐scale	  of	  the	  
Stimulating	  and	  Instrumental	  Risk	  Questionnaire	  was	  10.58	  (SD=3.17,	  range	  3–15,	  
see	  Table	  20).	  The	  range	  for	  this	  scale	  is	  4–20	  with	  higher	  scores	  indicating	  a	  more	  
positive	  attitude	  towards	  taking	  risk	  for	  the	  rush	  of	  adrenaline.	  The	  University	  of	  
Arkansas	  provided	  the	  lowest	  mean	  score	  of	  9.83	  (SD=3.16),	  while	  Manchester	  
University	  provided	  the	  highest	  mean	  score	  of	  11.28	  (SD=3.24).	  
Table	  20.	  Stimulating	  Risk	  Sub-­‐Scale	  Descriptive	  Statistics.	  
College/School	  of	  
Pharmacy	   Number	  
Potential	  
Range	   Mean	  ±	  SD*	  
Observed	  
Range	  
All	  Universities	   903	   4	  –	  20	   10.58	  ±	  3.17	   4	  –	  20	  
Cedarville	  
University	   95	   4	  –	  20	   10.41	  ±	  3.26	   4	  –	  19	  
East	  Tennessee	  
State	  University	   83	   4	  –	  20	   10.18	  ±3.35	   4	  –	  18	  
Manchester	  
University	   50	   4	  –	  20	   11.28	  ±	  3.24	   5	  –	  20	  
Purdue	  University	   312	   4	  –	  20	   10.88	  ±	  2.89	   5	  –	  18	  
University	  of	  
Arkansas	   104	   4	  –	  20	   9.83	  ±	  3.16	   4	  –	  16	  
University	  of	  
Kansas	   173	   4	  –	  20	   10.64	  ±	  3.27	   4	  –	  20	  
University	  of	  










The	  first	  objective	  was	  to	  assess	  whether	  student	  pharmacists	  have	  different	  
attitudes	  towards	  change	  and	  risk	  than	  non-­‐pharmacy	  individuals.	  The	  hypothesis	  
tested	  was	  that	  student	  pharmacists	  have	  more	  negative	  attitudes	  towards	  risk	  and	  
more	  resistance	  towards	  change	  compared	  to	  non-­‐pharmacy	  individuals.	  	  Reported	  
below	  are	  the	  analyses	  for	  the	  full	  sample,	  full	  pre-­‐pharmacy	  student	  sample,	  full	  
professional	  student	  sample,	  and	  the	  full	  sample,	  full	  pre-­‐pharmacy	  student	  sample	  
(where	  applicable),	  full	  professional	  student	  sample	  (where	  applicable)	  by	  university.	  
	  
Full	  Sample	  
All	  comparisons	  for	  the	  full	  sample	  versus	  population	  norms	  (see	  Table	  21)	  were	  
found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  of	  0.05.	  Post-­‐hoc	  power	  analyses	  
for	  these	  comparisons	  showed	  that	  insufficient	  respondents	  were	  recruited	  to	  
achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  comparison	  between	  population	  
norms	  and	  all	  respondents	  for	  the	  stimulating	  risk	  sub-­‐scale,	  which	  is	  noted	  in	  the	  
table.	  The	  direction	  of	  difference	  between	  the	  sample	  and	  population	  were	  in	  the	  
hypothesized	  direction	  for	  all	  but	  one	  scale.	  For	  the	  reaction-­‐to-­‐change	  inventory	  
current	  and	  future	  student	  pharmacists	  indicated	  a	  greater	  willingness	  to	  accept	  





Table	  21.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Sample	  by	  
Scale.	  
	  
All	  comparisons	  to	  population	  norms	  for	  the	  full	  pre-­‐pharmacy	  student	  sample	  
(see	  Table	  22),	  as	  well	  as	  the	  full	  professional	  student	  sample	  (see	  Table	  23),	  were	  
also	  found	  to	  be	  statistically	  significant.	  Post-­‐hoc	  power	  analyses	  for	  these	  
comparisons	  showed	  that	  insufficient	  respondents	  were	  recruited	  to	  achieve	  a	  
power	  level	  of	  at	  least	  80	  percent	  for	  the	  comparison	  between	  population	  norms	  
and	  the	  full	  pre-­‐pharmacy	  sample	  for	  the	  change	  scale	  and	  stimulating	  risk	  sub-­‐scale.	  
Additionally	  post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  respondents	  were	  
recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  comparison














25.31	   0.000	  
23.32,	  
24.92	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	   24.83	  ±	  6.31	   0.000	   24.63,	  25.04	  
Less	  likely	  to	  
take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
62.20	  ±	  
13.17	   0.000	  
61.78,	  
62.64	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
76.75	  ±	  





Change	  Scale	   28.03	  ±	  6.64	   26.97	  ±	  3.61	   0.000	   26.85,	  27.08	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	   11.48	  ±	  1.90	  	   0.000	   11.42,	  11.55	  
More	  open	  to	  
taking	  
instrumental	  risk	  
Stimulating	  Risk**	   13.84	  ±	  3.85	   10.58	  ±	  3.17	   0.000	   10.47,	  10.68	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  





Table	  22.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Pre-­‐Pharmacy	  
Student	  Sample	  by	  Scale.	  














25.94	   0.001	   23.68,	  27.16	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	   23.56	  ±	  5.65	   0.000	   23.17,	  23.95	   Less	  likely	  to	  take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
61.77	  ±	  
12.91	   0.000	   60.88,	  62.67	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
77.61	  ±	  
13.01	   0.000	   73.16,	  78.85	  
More	  
conscientious	  
Change	  Scale**	   28.03	  ±	  6.64	   27.51	  ±	  3.58	   0.021	   27.26,	  27.76	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	   11.60	  ±	  1.80	   0.000	   11.48,	  11.73	  




Stimulating	  Risk**	   13.84	  ±	  3.85	   10.78	  ±	  2.90	   0.000	   10.57,	  10.98	  	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  
**Post-­‐hoc	  power	  analysis	  less	  than	  80	  percent	  
	  
between	  population	  norms	  and	  the	  full	  professional	  student	  sample	  for	  the	  
stimulating	  risk	  sub-­‐scale.	  Both	  of	  these	  issues	  are	  noted	  in	  the	  corresponding	  tables.	  
Similar	  to	  comparisons	  for	  the	  full	  sample,	  the	  direction	  of	  difference	  between	  the	  
pre-­‐pharmacy	  and	  professional	  student	  samples	  and	  population	  were	  in	  the	  
hypothesized	  direction	  for	  all	  but	  one	  scale.	  For	  the	  reaction-­‐to-­‐change	  inventory	  
current	  and	  future	  student	  pharmacists	  indicated	  a	  greater	  willingness	  to	  accept	  





Table	  23.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Professional	  
Student	  Sample	  by	  Scale.	  














25.08	   0.000	   22.58,	  24.41	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
25.24	  ±	  
6.45	   0.000	   25.00,	  25.47	  
Less	  likely	  to	  
take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
62.32	  ±	  
13.19	   0.000	   61.83,	  62.81	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
76.61	  ±	  
12.94	   0.000	   76.12,	  77.09	  
More	  
conscientious	  
Change	  Scale	   28.03	  ±	  6.64	  
26.78	  ±	  
3.59	   0.000	   26.65,	  26.92	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.44	  ±	  
1.92	   0.000	   11.37,	  11.52	  




Stimulating	  Risk**	   13.84	  ±	  3.85	  
10.54	  ±	  
3.24	   0.000	   10.41,	  10.66	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  
**Post-­‐hoc	  power	  analysis	  less	  than	  80	  percent	  
	  
Cedarville	  University	  
Comparisons	  for	  the	  total	  Cedarville	  University	  sample	  versus	  population	  norms	  
(see	  Table	  24)	  for	  the	  risk	  taking	  index,	  BFI	  openness	  sub-­‐scale,	  BFI	  
conscientiousness	  sub-­‐scale,	  instrumental	  risk	  sub-­‐scale,	  and	  stimulating	  risk	  sub-­‐
scale	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  of	  0.05.	  Comparisons	  
for	  the	  reaction-­‐to-­‐change	  inventory	  and	  change	  scale	  were	  not	  found	  to	  be	  
statistically	  significant	  at	  an	  alpha	  level	  of	  0.05.	  Post-­‐hoc	  power	  analyses	  showed	  





Table	  24.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Cedarville	  
Student	  Sample	  by	  Scale.	  
	  
percent	  for	  the	  comparisons	  between	  population	  norms	  and	  the	  total	  Cedarville	  
University	  sample	  for	  the	  reaction-­‐to-­‐change	  inventory,	  change	  scale,	  and	  
stimulating	  risk	  sub-­‐scale,	  which	  is	  noted	  in	  the	  table.	  
Comparisons	  to	  population	  norms	  for	  Cedarville’s	  pre-­‐pharmacy	  student	  sample	  
(see	  Table	  25)	  for	  the	  risk	  taking	  index,	  BFI	  openness	  sub-­‐scale,	  BFI	  
conscientiousness	  sub-­‐scale,	  instrumental	  risk	  sub-­‐scale,	  and	  stimulating	  risk	  sub-­‐
scale	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  of	  0.05.	  Comparison














25.54	   0.456	   17.20,	  22.21	   Not	  significant	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	   23.05	  ±	  5.71	   0.000	   23.49,	  24.62	   Less	  likely	  to	  take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
61.57	  ±	  
12.93	   0.000	   60.28,	  62.86	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
74.70	  ±	  
14.08	   0.000	   74.30,	  77.11	  
More	  
conscientious	  
Change	  Scale**	   28.03	  ±	  6.64	   27.77	  ±	  4.11	   0.269	   27.36,	  28.19	   Not	  significant	  
Instrumental	  Risk	   10.38	  ±	  2.71	   11.84	  ±1.97	   0.000	   11.64	  12.04	  




Stimulating	  Risk**	   13.84	  ±	  3.85	   10.41	  ±	  3.26	   0.000	   10.08,	  10.74	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  





Table	  25.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Cedarville	  Pre-­‐
Pharmacy	  Student	  Sample	  by	  Scale.	  
	  














25.88	   0.239	   13.63,	  21.06	   Not	  significant	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	   22.28	  ±	  4.85	   0.000	   21.59,	  22.97	   Less	  likely	  to	  take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
59.63	  ±	  
14.29	  	   0.000	   57.53,	  61.72	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
77.72	  ±	  
13.20	   0.000	   75.81,	  79.64	  
More	  
conscientious	  
Change	  Scale**	   28.03	  ±	  6.64	   27.52	  ±	  3.90	   0.191	   26.94,	  28.10	   Not	  significant	  
Instrumental	  Risk	   10.38	  ±	  2.71	   12.20	  ±	  1.55	   0.000	   11.97,	  12.43	  




Stimulating	  Risk**	   13.84	  ±	  3.85	   9.98	  ±	  3.14	   0.000	   9.50,	  10.45	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  
**Post-­‐hoc	  power	  analysis	  less	  than	  80	  percent	  
	  
for	  the	  reaction-­‐to-­‐change	  inventory	  and	  change	  scale	  were	  not	  found	  to	  be	  
statistically	  significant	  at	  this	  alpha	  level.	  Post-­‐hoc	  power	  analyses	  showed	  that	  
insufficient	  respondents	  were	  recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  
percent	  for	  the	  comparisons	  between	  population	  norms	  and	  the	  total	  Cedarville	  
University	  pre-­‐pharmacy	  sample	  for	  the	  reaction-­‐to-­‐change	  inventory,	  change	  scale,	  
and	  stimulating	  risk	  sub-­‐scale,	  which	  is	  noted	  in	  the	  table.	  
Comparisons	  between	  population	  norms	  and	  Cedarville’s	  professional	  student	  





Table	  26.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Cedarville	  
Professional	  Student	  Sample	  by	  Scale.	  














25.27	   0.294	   18.40,	  25.37	   Not	  significant	  
Risk	  Taking	  Index**	   27.53	  ±	  7.65	   25.78	  ±	  5.99	   0.022	   24.94,	  26.63	   Less	  likely	  to	  take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
63.32	  ±	  
11.44	   0.000	   61.72,	  64.91	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
73.80	  ±	  
14.74	   0.000	   71.73,	  75.88	  
More	  
conscientious	  
Change	  Scale**	   28.03	  ±	  6.64	   28.00	  ±	  4.31	   0.481	   27.39,	  28.62	   Not	  significant	  
Instrumental	  Risk	   10.38	  ±	  2.71	   11.52	  ±	  2.26	   0.001	   11.20,	  11.84	  




Stimulating	  Risk**	   13.84	  ±	  3.85	   10.80	  ±	  3.34	   0.000	   10.33,	  11.28	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  
**Post-­‐hoc	  power	  analysis	  less	  than	  80	  percent	  
	  
of	  0.05	  for	  the	  risk	  taking	  index,	  BFI	  openness	  sub-­‐scale,	  BFI	  conscientiousness	  sub-­‐
scale,	  instrumental	  risk	  sub-­‐scale,	  and	  stimulating	  risk	  sub-­‐scale.	  Comparisons	  
between	  population	  norms	  and	  the	  Cedarville	  University	  professional	  student	  
sample	  were	  not	  found	  to	  be	  statistically	  significant	  for	  the	  reaction-­‐to-­‐change	  
inventory	  and	  change	  scale.	  Post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  
respondents	  were	  recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  
comparisons	  between	  population	  norms	  and	  the	  total	  Cedarville	  University	  





change	  scale,	  and	  stimulating	  risk	  sub-­‐scale,	  which	  is	  noted	  in	  the	  table.	  The	  
direction	  of	  difference	  between	  sample	  means	  and	  population	  norms	  were	  in	  the	  
hypothesized	  direction	  for	  all	  statistically	  significant	  comparisons	  within	  the	  
Cedarville	  University	  sample.	  
	  
East	  Tennessee	  State	  University	  
Comparisons	  for	  the	  total	  East	  Tennessee	  State	  University	  (ETSU)	  sample	  versus	  
population	  norms	  (see	  Table	  27)	  for	  the	  risk	  taking	  index,	  BFI	  openness	  sub-­‐scale,	  	  
Table	  27.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  East	  
Tennessee	  State	  University	  Sample	  by	  Scale.	  
Scale	   Population	  Mean±SD*	  
Sample	  










28.13	   0.394	  
17.81,	  
23.80	   Not	  significant	  
Risk	  Taking	  Index**	   27.53	  ±	  7.65	  
26.31	  ±	  
6.28	   0.041	  
25.63,	  
27.00	  
Less	  likely	  to	  
take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
62.38	  ±	  
13.98	   0.000	  
60.87,	  
63.90	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
75.74	  ±	  





Change	  Scale**	   28.03	  ±	  6.64	  
27.05	  ±	  
4.01	   0.014	  
26.61,	  
27.48	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.22	  ±	  
1.86	   0.000	  
10.98,	  
11.47	  




Stimulating	  Risk**	   13.84	  ±	  3.85	  
10.18	  ±	  
3.35	   0.000	   9.82,	  10.55	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  






BFI	  conscientiousness	  sub-­‐scale,	  change	  scale,	  instrumental	  risk	  sub-­‐scale,	  and	  
stimulating	  risk	  sub-­‐scale	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  
of	  0.05.	  Only	  the	  reaction-­‐to-­‐change	  inventory	  scale	  comparison	  was	  not	  found	  to	  
be	  statistically	  significant.	  Post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  
respondents	  were	  recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  
comparisons	  between	  population	  norms	  and	  the	  ETSU	  sample	  for	  the	  reaction-­‐to-­‐
change	  inventory,	  risk	  taking	  index,	  change	  scale,	  and	  stimulating	  risk	  sub-­‐scale,	  
which	  is	  noted	  in	  the	  table.	  Since	  ETSU	  had	  only	  one	  pre-­‐pharmacy	  respondent	  that	  
was	  not	  included	  in	  the	  analysis,	  Table	  27	  also	  represents	  the	  total	  professional	  
student	  sample	  comparisons.	  The	  direction	  of	  difference	  between	  the	  ETSU	  sample	  




Comparisons	  for	  the	  total	  Manchester	  University	  sample	  versus	  population	  
norms	  (see	  Table	  28)	  for	  the	  reaction-­‐to-­‐change	  inventory,	  BFI	  openness	  sub-­‐scale,	  
BFI	  conscientiousness	  sub-­‐scale,	  change	  scale,	  instrumental	  risk	  sub-­‐scale,	  and	  
stimulating	  risk	  sub-­‐scale	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  
of	  0.05.	  Only	  the	  risk	  taking	  index	  comparisons	  were	  not	  found	  to	  be	  statistically	  
significant.	  Post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  respondents	  were	  





Table	  28.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Manchester	  
University	  Student	  Sample	  by	  Scale.	  
Scale	   Population	  Mean±SD*	  
Sample	  











30.87	   0.003	  
28.22,	  
37.09	  







8.98	   0.075	  
24.36,	  
26.94	   Not	  significant	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
61.07	  ±	  
12.67	   0.000	  
59.25,	  
62.89	  
Less	  open	  to	  new	  
experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
73.53	  ±	  





Change	  Scale**	   28.03	  ±	  6.64	  
26.98	  ±	  
3.43	   0.020	  
26.48,	  
27.48	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.38	  ±	  
1.84	   0.000	  
11.12,	  
11.64	  
More	  open	  to	  
taking	  
instrumental	  risk	  
Stimulating	  Risk**	   13.84	  ±	  3.85	  
11.28	  ±	  
3.24	   0.000	  
10.82,	  
11.74	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  
**Post-­‐hoc	  power	  analysis	  less	  than	  80	  percent	  
	  
between	  population	  norms	  and	  the	  Manchester	  University	  sample	  for	  the	  reaction-­‐
to-­‐change	  inventory,	  risk	  taking	  index,	  change	  scale,	  and	  stimulating	  risk	  sub-­‐scale,	  
which	  is	  noted	  in	  the	  table.	  Since	  Manchester	  University	  had	  no	  pre-­‐pharmacy	  
respondents,	  Table	  28	  also	  represents	  the	  total	  professional	  student	  sample	  
comparisons.	  The	  direction	  of	  difference	  between	  the	  Manchester	  University	  sample	  
and	  population	  were	  in	  the	  hypothesized	  direction	  for	  all	  but	  one	  scale.	  For	  the	  









All	  comparisons	  for	  the	  total	  Purdue	  University	  sample	  versus	  population	  norms	  
(see	  Table	  29)	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  of	  0.05.	  	  
Table	  29.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Purdue	  
University	  Student	  Sample	  by	  Scale.	  
Scale	   Population	  Mean±SD*	  
Sample	  










24.35	   0.000	   23.72,	  26.37	  
More	  open	  
to	  change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
24.38	  ±	  
6.27	   0.000	   24.02,	  24.73	  
Less	  likely	  to	  
take	  risks	  





12.36	   0.000	   62.30,	  63.69	  
Less	  open	  to	  
new	  
experience	  





13.96	   0.000	   76.24,	  77.69	  
More	  
conscientious	  
Change	  Scale	   28.03	  ±	  6.64	  
26.94	  ±	  
3.33	   0.000	   26.75,	  27.12	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.33	  ±	  





Stimulating	  Risk	   13.84	  ±	  3.85	  
10.88	  ±	  
2.89	   0.000	   10.72,	  11.05	  




*Standard	  Deviation	  	  





Post-­‐hoc	  power	  analyses	  showed	  that	  sufficient	  respondents	  were	  recruited	  to	  
achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  all	  comparisons	  between	  population	  
norms	  and	  the	  total	  Purdue	  University	  sample.	  The	  direction	  of	  difference	  between	  
the	  total	  Purdue	  University	  sample	  and	  population	  were	  in	  the	  hypothesized	  
direction	  for	  all	  but	  one	  scale.	  For	  the	  reaction-­‐to-­‐change	  inventory	  current	  student	  
pharmacists	  indicated	  a	  greater	  willingness	  to	  accept	  change	  or	  a	  more	  positive	  
attitude	  towards	  change	  than	  the	  general	  population.	  
Comparisons	  between	  population	  norms	  and	  Purdue’s	  pre-­‐pharmacy	  student	  
sample	  (see	  Table	  30)	  at	  an	  alpha	  level	  of	  0.05	  found	  the	  reaction-­‐to-­‐change	  	  
Table	  30.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Purdue	  
University	  Pre-­‐Pharmacy	  Student	  Sample	  by	  Scale.	  














25.86	   0.001	  
24.88,	  
29.15	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
24.09	  ±	  
5.93	   0.000	  
23.58,	  
24.60	  
Less	  likely	  to	  take	  
risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
62.65	  ±	  
12.37	   0.000	  
61.59,	  
63.70	  
Less	  open	  to	  new	  
experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
76.87	  ±	  
12.76	   0.000	  
75.79,	  
77.96	   More	  conscientious	  
Change	  Scale**	   28.03	  ±	  6.64	  
27.69	  ±	  
3.47	   0.132	  
27.40,	  
27.99	   Not	  significant	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.52	  ±	  
1.79	   0.000	  
11.36,	  
11.67	  
More	  open	  to	  
taking	  instrumental	  
risk	  
Stimulating	  Risk**	   13.84	  ±	  3.85	  
11.07	  ±	  
2.78	   0.000	  
10.83,	  
11.30	  
Less	  open	  to	  taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  






inventory,	  risk	  taking	  index,	  BFI	  openness	  sub-­‐scale,	  BFI	  conscientiousness	  sub-­‐scale,	  
instrumental	  risk	  sub-­‐scale,	  and	  stimulating	  risk	  sub-­‐scale	  to	  be	  statistically	  
significant.	  Only	  comparisons	  for	  the	  change	  were	  not	  found	  to	  be	  statistically	  
significant	  at	  an	  alpha	  level	  of	  0.05.	  Post-­‐hoc	  power	  analyses	  showed	  that	  
insufficient	  respondents	  were	  recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  
percent	  for	  the	  comparisons	  between	  population	  norms	  and	  the	  Purdue	  University	  
pre-­‐pharmacy	  student	  sample	  for	  the	  change	  scale	  and	  stimulating	  risk	  sub-­‐scale,	  
which	  is	  noted	  in	  the	  table.	  All	  comparisons	  for	  population	  norms	  versus	  Purdue’s	  
professional	  student	  sample	  (see	  Table	  31)	  were	  found	  to	  be	  statistically	  significant	  	  
Table	  31.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  Purdue	  
University	  Professional	  Student	  Sample	  by	  Scale.	  














23.02	   0.044	  
21.24,	  
24.61	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
24.63	  ±	  
6.53	   0.000	  
24.15,	  
25.12	  
Less	  likely	  to	  take	  
risks	  





12.41	   0.000	  
62.32,	  
64.18	  
Less	  open	  to	  new	  
experience	  










Change	  Scale	   28.03	  ±	  6.64	  
26.33	  ±	  
3.10	   0.000	  
26.10,	  
26.56	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.17	  ±	  
1.77	   0.000	  
11.04,	  
11.31	  
More	  open	  to	  
taking	  
instrumental	  risk	  
Stimulating	  Risk**	   13.84	  ±	  3.85	  
10.72	  ±	  
2.97	   0.000	  
10.50,	  
10.94	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  





at	  an	  alpha	  level	  of	  0.05.	  Post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  
respondents	  were	  recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  
comparisons	  between	  population	  norms	  and	  the	  Purdue	  University	  professional	  
student	  sample	  for	  the	  reaction-­‐to-­‐change	  inventory	  and	  stimulating	  risk	  sub-­‐scale,	  
which	  is	  noted	  in	  the	  table.	  Similar	  to	  the	  total	  Purdue	  University	  sample,	  the	  
direction	  of	  difference	  between	  the	  pre-­‐pharmacy	  student	  and	  professional	  student	  
samples	  compared	  to	  population	  norms	  were	  in	  the	  hypothesized	  direction	  for	  all	  
significant	  results	  except	  for	  the	  results	  for	  the	  reaction-­‐to-­‐change	  inventory.	  	  For	  
this	  scale	  current	  and	  future	  student	  pharmacists	  at	  Purdue	  University	  indicated	  a	  
greater	  willingness	  to	  accept	  change	  or	  a	  more	  positive	  attitude	  towards	  change	  
than	  the	  general	  population.	  
	  
University	  of	  Arkansas	  
Comparisons	  for	  the	  total	  University	  of	  Arkansas	  sample	  versus	  population	  
norms	  (see	  Table	  32)	  were	  found	  to	  be	  statistically	  significant	  for	  the	  risk	  taking	  
index,	  BFI	  openness	  sub-­‐scale,	  BFI	  conscientiousness	  sub-­‐scale,	  change	  scale,	  
instrumental	  risk	  sub-­‐scale,	  and	  stimulating	  risk	  sub-­‐scale	  at	  an	  alpha-­‐level	  of	  0.05.	  
Only	  comparisons	  for	  the	  reaction-­‐to-­‐change	  inventory	  were	  not	  found	  to	  be	  
statistically	  significant.	  Post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  
respondents	  were	  recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  
comparisons	  between	  population	  norms	  and	  the	  University	  of	  Arkansas	  student	  





scale,	  which	  is	  noted	  in	  the	  table.	  Since	  the	  University	  of	  Arkansas	  had	  no	  pre-­‐
pharmacy	  respondents,	  Table	  32	  also	  represents	  the	  total	  professional	  student	  
sample	  comparisons.	  The	  direction	  of	  difference	  between	  the	  sample	  and	  
population	  were	  in	  the	  hypothesized	  direction	  for	  all	  statistically	  significant	  
comparisons.	  
Table	  32.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  University	  of	  
Arkansas	  Student	  Sample	  by	  Scale.	  















26.54	   0.337	  
18.60,	  
23.45	   Not	  significant	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
24.89	  ±	  
5.68	   0.000	  
24.36,	  
25.41	  
Less	  likely	  to	  take	  
risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
60.86	  ±	  
13.56	   0.000	  
59.58,	  
62.14	  
Less	  open	  to	  new	  
experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
77.95	  ±	  





Change	  Scale**	   28.03	  ±	  6.64	  
27.18	  ±	  
3.82	   0.013	  
26.81,	  
27.55	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.58	  ±	  
2.05	   0.000	  
11.38,	  
11.78	  
More	  open	  to	  
taking	  
instrumental	  risk	  
Stimulating	  Risk**	   13.84	  ±	  3.85	  
9.83	  ±	  
3.16	   0.000	   9.52,	  10.13	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  







University	  of	  Kansas	  
All	  comparisons	  for	  the	  total	  University	  of	  Kansas	  sample	  versus	  population	  
norms	  (see	  Table	  33)	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  of	  
0.05.	  Post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  respondents	  were	  recruited	  
to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  comparisons	  between	  	  
Table	  33.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  University	  of	  
Kansas	  Student	  Sample	  by	  Scale.	  














24.00	   0.002	  
23.53,	  
26.92	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
24.72	  ±	  
6.13	   0.000	  
24.28,	  
25.17	  
Less	  likely	  to	  take	  
risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
62.13	  ±	  
13.66	   0.000	  
61.14,	  
63.13	  
Less	  open	  to	  new	  
experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
77.98	  ±	  





Change	  Scale	   28.03	  ±	  6.64	  
26.83	  ±	  
3.53	   0.000	  
26.57,	  
27.09	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.57	  ±	  
1.86	   0.000	  
11.44,	  
11.71	  
More	  open	  to	  
taking	  
instrumental	  risk	  
Stimulating	  Risk**	   13.84	  ±	  3.85	  
10.64	  ±	  
3.49	   0.000	  
10.40,	  
10.89	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  
**Post-­‐hoc	  power	  analysis	  less	  than	  80	  percent	  
	  
population	  norms	  and	  the	  total	  University	  of	  Kansas	  student	  sample	  for	  the	  
stimulating	  risk	  sub-­‐scale,	  which	  is	  noted	  in	  the	  table.	  The	  direction	  of	  difference	  





hypothesized	  direction	  for	  all	  but	  one	  scale.	  For	  the	  reaction-­‐to-­‐change	  inventory	  
current	  and	  future	  student	  pharmacists	  at	  this	  university	  indicated	  a	  greater	  
willingness	  to	  accept	  change	  or	  a	  more	  positive	  attitude	  towards	  change	  than	  the	  
general	  population.	  
Pre-­‐pharmacy	  comparisons	  (see	  Table	  34)	  were	  found	  to	  be	  statistically	  
significant	  for	  all	  but	  one	  scale.	  There	  was	  no	  statistically	  significant	  difference	  	  
Table	  34.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  University	  of	  
Kansas	  Professional	  Student	  Sample	  by	  Scale.	  














21.30	   0.012	  
26.27,	  
35.48	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
23.67	  ±	  
5.27	   0.002	  
22.48,	  
24.86	  
Less	  likely	  to	  
take	  risks	  





12.74	   0.000	  
58.89,	  
64.86	  
Less	  open	  to	  
new	  experience	  










Change	  Scale**	   28.03	  ±	  6.64	  
26.05	  ±	  
3.50	   0.012	  
25.21,	  
26.90	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
10.74	  ±	  
2.10	   0.235	  
10.23,	  
11.24	   Not	  significant	  
Stimulating	  Risk**	   13.84	  ±	  3.85	  
10.89	  ±	  
2.66	   0.000	  
10.25,	  
11.54	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  
**Post-­‐hoc	  power	  analysis	  less	  than	  80	  percent	  
	  
between	  population	  norms	  and	  the	  pre-­‐pharmacy	  sample	  on	  the	  instrumental	  risk	  





respondents	  were	  recruited	  to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  
comparisons	  between	  population	  norms	  and	  the	  University	  of	  Kansas	  pre-­‐pharmacy	  
student	  sample	  for	  the	  reaction-­‐to-­‐change	  inventory,	  change	  scale,	  and	  stimulating	  
risk	  sub-­‐scale,	  which	  is	  noted	  in	  table	  34.	  	  All	  completed	  comparisons	  between	  
population	  norms	  and	  the	  University	  of	  Kansas	  professional	  student	  sample	  (see	  
Table	  35)	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha	  level	  of	  0.05.	  Post-­‐hoc	  
power	  analyses	  showed	  that	  insufficient	  respondents	  were	  recruited	  to	  achieve	  a	  	  
Table	  35.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  University	  of	  
Kansas	  Professional	  Student	  Sample	  by	  Scale.	  












19.99	  ±	  39.06	   24.33	  ±	  23.78	   0.014	  
22.42,	  
26.25	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	   24.99	  ±	  6.24	   0.000	   24.47,	  25.51	  
Less	  likely	  to	  
take	  risks	  
Big	  Five	  Inventory	  
Openness	   74.5	  ±	  16.4	  
62.20	  ±	  
13.49	   0.000	  
61.08,	  
63.32	  
Less	  open	  to	  
new	  experience	  
Big	  Five	  Inventory	  
Conscientiousness	   63.8	  ±	  18.3	  
77.88	  ±	  





Change	  Scale	   28.03	  ±	  6.64	   26.78	  ±	  3.47	   0.000	   26.49,	  27.07	  
Less	  open	  to	  
change	  in	  the	  
workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	   11.67	  ±	  1.75	   0.000	   11.52,	  11.82	  




Stimulating	  Risk**	   13.84	  ±	  3.85	   10.72	  ±	  3.34	   0.000	   10.44,	  11.01	  
Less	  open	  to	  
taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  






power	  level	  of	  at	  least	  80	  percent	  for	  the	  comparisons	  between	  population	  norms	  
and	  the	  University	  of	  Kansas	  professional	  student	  sample	  for	  the	  reaction-­‐to-­‐change	  
inventory	  and	  stimulating	  risk	  sub-­‐scale,	  which	  is	  noted	  in	  table	  35.	  Similar	  to	  the	  
total	  University	  of	  Kansas	  sample,	  the	  direction	  of	  difference	  between	  the	  pre-­‐
pharmacy	  and	  professional	  student	  samples	  and	  population	  were	  in	  the	  
hypothesized	  direction	  for	  all	  but	  one	  scale.	  For	  the	  reaction-­‐to-­‐change	  inventory	  
current	  and	  future	  student	  pharmacists	  at	  this	  university	  indicated	  a	  greater	  
willingness	  to	  accept	  change	  or	  a	  more	  positive	  attitude	  towards	  change	  than	  the	  
general	  population.	  
	  
University	  of	  Minnesota	  
All	  comparisons	  for	  the	  total	  University	  of	  Minnesota	  sample	  versus	  population	  
norms	  (see	  Table	  36)	  were	  found	  to	  be	  statistically	  significant	  at	  an	  alpha-­‐level	  of	  
0.05.	  Post-­‐hoc	  power	  analyses	  showed	  that	  insufficient	  respondents	  were	  recruited	  
to	  achieve	  a	  power	  level	  of	  at	  least	  80	  percent	  for	  the	  comparisons	  between	  
population	  norms	  and	  the	  total	  University	  of	  Minnesota	  student	  sample	  for	  the	  
reaction-­‐to-­‐change	  inventory	  and	  stimulating	  risk	  sub-­‐scale,	  which	  is	  noted	  in	  the	  
table.	  Since	  the	  University	  of	  Minnesota	  had	  no	  pre-­‐pharmacy	  respondents,	  Table	  36	  
also	  represents	  the	  total	  professional	  student	  sample	  comparisons.	  The	  direction	  of	  
difference	  between	  the	  total	  University	  of	  Minnesota	  sample	  and	  population	  were	  in	  
the	  hypothesized	  direction	  for	  all	  but	  one	  scale.	  For	  the	  reaction-­‐to-­‐change	  





greater	  willingness	  to	  accept	  change	  or	  a	  more	  positive	  attitude	  towards	  change	  
than	  the	  general	  population.	  
Table	  36.	  T-­‐Test	  Comparisons	  of	  Population	  Norms	  and	  the	  Complete	  University	  of	  
Minnesota	  Student	  Sample	  by	  Scale.	  














22.41	   0.028	   22.18,	  26.77	  
More	  open	  to	  
change	  
Risk	  Taking	  Index	   27.53	  ±	  7.65	  
25.63	  ±	  
6.33	   0.003	   24.97,	  26.29	  
Less	  likely	  to	  take	  
risks	  
BFI	  Openness	   74.5	  ±	  16.4	   62.41	  ±	  14.43	   0.000	   60.87,	  63.96	  
Less	  open	  to	  new	  
experience	  
BFI	  
Conscientiousness	   63.8	  ±	  18.3	  
76.10	  ±	  
12.17	   0.000	   74.81,	  77.39	   More	  conscientious	  
Change	  Scale	   28.03	  ±	  6.64	  
26.08	  ±	  
3.54	   0.000	   25.70,	  26.47	  
Less	  open	  to	  change	  
in	  the	  workplace	  
Instrumental	  Risk	   10.38	  ±	  2.71	  
11.65	  ±	  
1.77	   0.000	   11.46,	  11.84	  
More	  open	  to	  taking	  
instrumental	  risk	  
Stimulating	  Risk**	   13.84	  ±	  3.85	  
10.38	  ±	  
3.49	   0.000	   10.01,	  10.76	  
Less	  open	  to	  taking	  
stimulating	  risks	  
*Standard	  Deviation	  	  




The	  second	  objective	  was	  to	  assess	  whether	  student	  pharmacists’	  attitudes	  
towards	  change	  and	  risk	  differs	  by	  year	  in	  the	  pharmacy	  program.	  The	  hypothesis	  
was	  that	  there	  are	  differences	  between	  student	  pharmacists’	  attitudes	  towards	  





sample,	  full	  professional	  student	  sample,	  as	  well	  as	  the	  full	  sample	  and	  full	  
professional	  student	  sample	  by	  university,	  where	  applicable.	  
Comparisons	  between	  years	  for	  the	  full	  sample	  (see	  Table	  37)	  found	  only	  two	  
scale	  scores	  to	  be	  significantly	  different	  between	  years	  –	  risk	  taking	  index	  (p=0.001)	  
and	  change	  scale	  (p=0.002).	  In	  the	  analysis	  of	  Bonferroni	  post-­‐hoc	  tests,	  the	  mean	  
risk	  taking	  index	  score	  of	  pre-­‐pharmacy	  students	  was	  significantly	  different	  from	  
second	  (p=0.002)	  and	  third	  professional	  year	  students	  (p=0.006).	  In	  addition,	  
Bonferroni	  post-­‐hoc	  tests	  showed	  the	  mean	  change	  scale	  score	  for	  pre-­‐pharmacy	  
students	  was	  significantly	  different	  from	  second	  professional	  year	  students	  (p=0.006)	  
and	  that	  the	  mean	  score	  for	  first	  professional	  year	  students	  was	  significantly	  
different	  than	  second	  professional	  year	  students	  (p=0.030).	  When	  	  
Table	  37.	  ANOVA	  Comparison	  Between	  Year	  in	  the	  Program.	  
	   All	  Years	   Professional	  Years	  
Scale	   P-­‐Value	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.428	   0.398	  
Risk	  Taking	  Index	   0.001*	   0.057	  
Big	  Five	  Inventory	  Openness	   0.606	   0.460	  
Big	  Five	  Inventory	  Conscientiousness	   0.432	   0.326	  
Change	  Scale	   0.002*	   0.016*	  
Instrumental	  Risk	   0.691	   0.813	  
Stimulating	  Risk	   0.319	   0.284	  






comparing	  only	  professional	  years	  in	  the	  program	  only	  the	  change	  scale	  was	  found	  
to	  have	  significantly	  different	  values	  between	  years	  (p=0.016).	  As	  noted	  above,	  the	  
differing	  groups	  were	  first	  and	  second	  professional	  year	  students.	  
Comparisons	  by	  year	  for	  each	  university	  (see	  Table	  38)	  found	  significant	  
differences	  in	  two	  instances	  –	  risk	  taking	  index	  scores	  for	  Cedarville	  University	  
(p=0.002)	  and	  change	  scale	  scores	  for	  Purdue	  University	  (p=0.002).	  For	  the	  
Cedarville	  University	  sample,	  Bonferroni	  post-­‐hoc	  tests	  found	  the	  mean	  risk	  taking	  
index	  for	  pre-­‐pharmacy	  students	  was	  significantly	  different	  than	  second	  professional	  
year	  students	  (p=0.001).	  	  For	  the	  Purdue	  University	  sample,	  Bonferroni	  post-­‐hoc	  
tests	  showed	  the	  mean	  change	  scale	  scores	  for	  pre-­‐pharmacy	  students	  were	  
significantly	  different	  than	  second	  professional	  year	  students	  (p=0.001).	  Further	  
analysis	  found	  no	  significant	  differences	  between	  scale	  scores	  across	  professional	  





Table	  38.	  ANOVA	  Comparison	  Between	  Years	  in	  the	  Program	  by	  University.	  















Change	  Inventory	   0.236	   0.338	   0.577	   0.312	   0.212	   0.245	   0.220	  
Risk	  Taking	  Index	   0.002*	   0.296	   0.085	   0.110	   0.746	   0.459	   0.795	  
Big	  Five	  Inventory	  
Openness	   0.248	   0.225	   0.858	   0.619	   0.397	   0.586	   0.470	  
Big	  Five	  Inventory	  
Conscientiousness	   0.098	   0.443	   0.821	   0.910	   0.760	   0.577	   0.224	  
Change	  Scale	   0.147	   0.506	   0.110	   0.002*	   0.555	   0.697	   0.350	  
Instrumental	  Risk	   0.135	   0.518	   0.615	   0.362	   0.532	   0.055	   0.068	  
Stimulating	  Risk	   0.258	   0.241	   0.907	   0.774	   0.774	   0.349	   0.279	  






Table	  39.	  ANOVA	  Comparison	  Between	  Professional	  Program	  Years	  in	  the	  Program	  by	  University.	  
















Change	  Inventory	   0.145	   0.950	   0.577	   0.747	   0.212	   0.279	   0.220	  
Risk	  Taking	  Index	   0.134	   0.607	   0.085	   0.079	   0.746	   0.433	   0.795	  
Big	  Five	  Inventory	  
Openness	   0.318	   0.362	   0.858	   0.451	   0.397	   0.389	   0.470	  
Big	  Five	  Inventory	  
Conscientiousness	   0.117	   0.287	   0.821	   0.779	   0.760	   0.405	   0.224	  
Change	  Scale	   0.074	   0.409	   0.110	   0.285	   0.555	   0.574	   0.350	  
Instrumental	  Risk	   0.346	   0.343	   0.615	   0.837	   0.532	   0.183	   0.068	  
Stimulating	  Risk	   0.469	   0.407	   0.907	   0.986	   0.774	   0.213	   0.279	  






The	  third	  objective	  was	  to	  assess	  whether	  student	  pharmacists’	  attitude	  towards	  
change	  and	  risk	  differs	  by	  career	  intentions.	  Hypothesis:	  There	  are	  differences	  
between	  student	  pharmacists’	  attitudes	  towards	  change	  and	  risk	  by	  career	  
intentions.	  Comparisons	  between	  career	  intentions	  found	  significant	  differences	  
between	  groups	  for	  the	  risk	  taking	  index,	  BFI	  openness	  sub-­‐scale,	  BFI	  
conscientiousness	  sub-­‐scale,	  change	  scale,	  and	  stimulating	  risk	  (see	  Table	  40).	  
Bonferroni	  post-­‐hoc	  tests	  did	  not	  show	  any	  differences	  between	  groups	  mean	  scale	  
scores	  for	  the	  risk	  taking	  index,	  BFI	  conscientiousness	  sub-­‐scale,	  and	  stimulating	  risk;	  
however	  Bonferroni	  post-­‐hoc	  tests	  did	  show	  the	  mean	  BFI	  openness	  sub-­‐scale	  
Table	  40.	  ANOVA	  Comparison	  of	  Career	  Intentions	  for	  the	  Full	  Sample.	  
Scale	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.982	  
Risk	  Taking	  Index	   0.003*	  
Big	  Five	  Inventory	  Openness	   0.000*	  
Big	  Five	  Inventory	  Conscientiousness	   0.013*	  
Change	  Scale	   0.003*	  
Instrumental	  Risk	   0.117	  
Stimulating	  Risk	   0.000*	  





scores	  for	  individuals	  choosing	  residency,	  fellowship,	  or	  graduate	  (RFG)	  trained	  non-­‐
pharmacy	  practice	  were	  higher	  than	  individuals	  choosing	  RFG	  hospital	  practice,	  RFG	  
community	  practice,	  hospital	  practice,	  and	  community	  practice,	  while	  mean	  scale	  
scores	  for	  individuals	  choosing	  community	  practice	  were	  lower	  than	  individuals	  
choosing	  industry	  practice.	  Bonferroni	  post-­‐hoc	  tests	  also	  showed	  mean	  change	  
scale	  scores	  for	  individuals	  choosing	  industry	  practice	  were	  lower	  than	  individuals	  
choosing	  RFG	  community	  practice,	  hospital	  practice,	  and	  community	  practice.	  
Comparisons	  within	  each	  university	  sample	  found	  significant	  differences	  for	  
change	  scale	  and	  instrumental	  risk	  sub-­‐scale	  for	  Cedarville	  University,	  BFI	  openness	  
sub-­‐scale	  and	  change	  scale	  for	  Purdue	  University,	  risk	  taking	  index,	  BFI	  
conscientiousness	  sub-­‐scale,	  and	  instrumental	  risk	  sub-­‐scale	  for	  University	  of	  Kansas,	  
and	  the	  BFI	  openness	  sub-­‐scale	  for	  University	  of	  Minnesota	  (see	  Table	  41).	  
Bonferroni	  post-­‐hoc	  tests	  were	  only	  able	  to	  distinguish	  differences	  between	  mean	  






Table	  41.	  ANOVA	  Comparison	  of	  Career	  Intention	  by	  University.	  















Change	  Inventory	   0.142	   0.664	   0.754	   0.987	   0.196	   0.912	   0.204	  
Risk	  Taking	  Index	   0.290	   0.460	   0.408	   0.696	   0.247	   0.005*	   0.229	  
Big	  Five	  Inventory	  
Openness	   0.767	   0.104	   0.679	   0.017*	   0.575	   0.184	   0.007*	  
Big	  Five	  Inventory	  
Conscientiousness	   0.286	   0.219	   0.084	   0.781	   0.179	   0.008*	   0.135	  
Change	  Scale	   0.000*	   0.262	   0.544	   0.027*	   0.488	   0.085	   0.214	  
Instrumental	  Risk	   0.010*	   0.965	   0.469	   0.054	   0.860	   0.011*	   0.241	  
Stimulating	  Risk	   0.106	   0.105	   0.506	   0.232	   0.179	   0.053	   0.625	  
*Statistically	  significant	  at	  0.05	  alpha-­‐level	  
115	  
	  
Additional	  comparisons	  were	  conducted	  for	  this	  objective.	  All	  individuals	  
choosing	  either	  type	  of	  practice	  –	  residency,	  fellowship,	  or	  graduated	  (RFG)	  trained	  
or	  non-­‐RFG-­‐trained	  –	  for	  each	  of	  the	  five	  difference	  types	  of	  practice	  –	  hospital,	  
community,	  academia,	  industry,	  and	  non-­‐pharmacy	  practice	  –	  were	  combined	  to	  
create	  five	  different	  career	  type	  groups.	  ANOVA	  comparisons	  for	  these	  groups	  
(Table	  42)	  found	  statistically	  significant	  differences	  for	  all	  scales	  except	  the	  reaction-­‐	  
Table	  42.	  ANOVA	  Comparison	  of	  Career	  Intention	  by	  Practice	  Type.	  
Scale	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.710	  
Risk	  Taking	  Index	   0.000*	  
Big	  Five	  Inventory	  Openness	   0.000*	  
Big	  Five	  Inventory	  Conscientiousness	   0.012*	  
Change	  Scale	   0.001*	  
Instrumental	  Risk	   0.018*	  
Stimulating	  Risk	   0.000*	  
*Statistically	  significant	  at	  0.05	  alpha-­‐level	  
	  
to-­‐change	  inventory.	  Bonferroni	  post-­‐hoc	  tests	  showed	  the	  mean	  risk	  taking	  index	  
scale	  for	  individuals	  choosing	  either	  type	  of	  hospital	  pharmacy	  practice	  or	  either	  
type	  of	  community	  pharmacy	  practice	  were	  different	  from	  individuals	  choosing	  




mean	  BFI	  openness	  sub-­‐scale	  scores	  for	  individuals	  choosing	  either	  type	  of	  hospital	  
pharmacy	  practice	  differed	  from	  individuals	  choosing	  either	  type	  of	  non-­‐pharmacy	  
based	  practice	  and	  individuals	  choosing	  either	  community	  pharmacy	  practice	  
differed	  from	  individuals	  choosing	  any	  other	  type	  of	  practice.	  No	  differences	  could	  
be	  found	  through	  Bonferroni	  post-­‐hoc	  tests	  for	  the	  BFI	  conscientiousness	  sub-­‐scale.	  
For	  the	  change	  scale	  mean	  scores	  for	  individuals	  choosing	  either	  type	  of	  community	  
pharmacy	  practice	  differed	  from	  those	  individuals	  choosing	  either	  type	  of	  industry	  
pharmacy	  practice.	  Additionally,	  Bonferroni	  post-­‐hoc	  tests	  showed	  the	  mean	  
instrumental	  risk	  sub-­‐scale	  for	  individuals	  choosing	  either	  type	  of	  non-­‐pharmacy	  
based	  practice	  differed	  from	  individuals	  choosing	  either	  type	  of	  community	  or	  
industry	  pharmacy	  practice.	  Finally,	  Bonferroni	  post-­‐hoc	  tests	  showed	  the	  mean	  
stimulating	  risk	  sub-­‐scale	  for	  individuals	  choosing	  either	  type	  of	  non-­‐pharmacy	  
based	  practice	  differed	  from	  individuals	  choosing	  either	  type	  of	  hospital	  or	  
community	  pharmacy	  practice.	  
Comparisons	  for	  the	  individual	  institution	  samples	  (Table	  43)	  found	  statistically	  
significant	  differences	  at	  a	  0.05	  alpha	  level	  for	  the	  change	  scale	  for	  Cedarville	  
University,	  the	  BFI	  openness	  sub-­‐scale	  for	  ETSU,	  the	  BFI	  conscientiousness	  sub-­‐scale	  
for	  Manchester	  University,	  the	  BFI	  openness	  sub-­‐scale	  for	  Purdue	  University,	  the	  risk	  
taking	  index,	  change	  scale,	  instrumental	  risk	  sub-­‐scale,	  and	  stimulating	  risk	  sub-­‐scale	  
for	  the	  University	  of	  Kansas,	  and	  the	  risk	  taking	  index	  and	  BFI	  openness	  sub-­‐scale	  for	  




Table	  43.	  ANOVA	  Comparison	  for	  Career	  Intention	  by	  Practice	  Type	  for	  Each	  University.	  
















Change	  Inventory	   0.605	   0.335	   0.558	   0.888	   0.237	   0.905	   0.136	  
Risk	  Taking	  Index	   0.355	   0.569	   0.383	   0.325	   0.212	   0.001*	   0.034*	  
Big	  Five	  Inventory	  
Openness	   0.807	   0.026*	   0.824	   0.001*	   0.671	   0.071	   0.008*	  
Big	  Five	  Inventory	  
Conscientiousness	   0.204	   0.052	   0.033*	   0.578	   0.229	   0.124	   0.284	  
Change	  Scale	   0.002*	   0.324	   0.455	   0.165	   0.424	   0.024*	   0.067	  
Instrumental	  Risk	   0.067	   0.754	   0.520	   0.106	   0.652	   0.024*	   0.068	  
Stimulating	  Risk	   0.024*	   0.064	   0.614	   0.198	   0.797	   0.032*	   0.774	  




between	  the	  mean	  BFI	  openness	  sub-­‐scale	  scores	  for	  individuals	  choosing	  either	  
type	  of	  community	  pharmacy	  practice	  and	  either	  type	  of	  industry	  pharmacy	  practice	  
at	  ETSU,	  individuals	  choosing	  either	  type	  of	  community	  pharmacy	  practice	  and	  
either	  type	  of	  non-­‐pharmacy	  based	  practice	  at	  Purdue,	  and	  individuals	  choosing	  
either	  type	  of	  hospital	  pharmacy	  practice	  and	  either	  type	  of	  non-­‐pharmacy	  based	  
practice	  at	  the	  University	  of	  Minnesota.	  Bonferroni	  post-­‐hoc	  tests	  were	  not	  able	  to	  
discern	  any	  other	  differences	  between	  groups.	  
For	  additional	  analyses,	  all	  individuals	  choosing	  any	  of	  the	  five	  residency,	  
fellowship,	  or	  graduated	  (RFG)	  trained	  options	  were	  combined	  to	  create	  a	  RFG	  
group,	  while	  all	  individuals	  choosing	  one	  of	  the	  remaining	  five	  options	  were	  
combined	  into	  a	  separate	  group	  for	  comparison.	  When	  comparing	  these	  two	  groups	  
through	  a	  t-­‐test	  with	  an	  alpha	  level	  of	  0.05	  (Table	  44),	  three	  scales	  were	  found	  to	  	  
have	  statistically	  significant	  differences	  between	  groups	  –	  the	  BFI	  openness	  sub-­‐
scale,	  BFI	  conscientiousness	  sub-­‐scale,	  and	  change	  scale.	  For	  these	  comparisons	  the	  
RFG-­‐trained	  groups	  were	  found	  to	  be	  more	  open	  to	  new	  experiences,	  more	  
conscientious,	  and	  less	  open	  to	  change	  in	  the	  workplace	  than	  the	  non-­‐RFG-­‐trained	  
group.	  
Comparisons	  for	  the	  individual	  institution	  samples	  (Table	  45)	  found	  statistically	  
significant	  differences	  for	  the	  instrumental	  risk	  sub-­‐scale	  for	  Cedarville	  University,	  
the	  change	  scale	  for	  ETSU,	  the	  BFI	  conscientiousness	  sub-­‐scale	  for	  the	  University	  of	  
Arkansas,	  and	  the	  BFI	  openness	  sub-­‐scale,	  BFI	  conscientiousness	  sub-­‐scale,	  and	  




Table	  44.	  ANOVA	  Comparison	  for	  Residency/Fellowship/Graduate-­‐Trained	  Group	  
Versus	  Non-­‐Residency/Fellowship/Graduate-­‐Trained	  Group.	  
Scale	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.732	  
Risk	  Taking	  Index	   0.361	  
Big	  Five	  Inventory	  Openness	   0.013*	  
Big	  Five	  Inventory	  Conscientiousness	   0.028*	  
Change	  Scale	   0.050*	  
Instrumental	  Risk	   0.493	  
Stimulating	  Risk	   0.608	  
*Statistically	  significant	  at	  0.05	  alpha-­‐level	  
	  
group	  was	  found	  to	  be	  less	  likely	  to	  take	  instrumental	  risks	  than	  the	  non-­‐RFG-­‐trained	  
group	  at	  Cedarville	  University,	  the	  RFG-­‐trained	  group	  was	  found	  to	  be	  less	  open	  to	  
change	  in	  the	  workplace	  than	  the	  non-­‐RFG-­‐trained	  group	  at	  ETSU,	  the	  RFG-­‐trained	  
group	  was	  found	  to	  be	  more	  conscientious	  than	  the	  non-­‐RFG-­‐trained	  group	  at	  the	  
University	  of	  Arkansas,	  and	  RFG-­‐trained	  group	  was	  found	  to	  be	  more	  open	  to	  new	  
experiences,	  more	  conscientious,	  and	  less	  open	  to	  change	  in	  the	  workplace	  than	  the	  




Table	  45.	  ANOVA	  Comparison	  for	  Residency/Fellowship/Graduate-­‐Trained	  Group	  Versus	  Non-­‐Residency/Fellowship/Graduate-­‐
Trained	  Group	  by	  University.	  

















Change	  Inventory	   0.860	   0.858	   0.184	   0.550	   0.295	   0.370	   0.280	  
Risk	  Taking	  Index	   0.166	   0.752	   0.868	   0.505	   0.997	   0.395	   0.185	  
Big	  Five	  Inventory	  
Openness	   0.302	   0.111	   0.128	   0.184	   0.190	   0.031*	   0.469	  
Big	  Five	  Inventory	  
Conscientiousness	   0.901	   0.173	   0.458	   0.749	   0.005*	   0.014*	   0.321	  
Change	  Scale	   0.344	   0.023*	   0.973	   0.422	   0.591	   0.009*	   0.569	  
Instrumental	  Risk	   0.007*	   0.495	   0.447	   0.817	   0.596	   0.583	   0.731	  
Stimulating	  Risk	   0.967	   0.949	   0.977	   0.343	   0.260	   0.965	   0.416	  




Due	  to	  the	  complexity	  of	  the	  data,	  additional	  analyses	  were	  run	  to	  provide	  a	  
more	  complete	  picture	  of	  the	  data.	  Additional	  analyses	  included	  comparisons	  for	  the	  
pre-­‐pharmacy	  population	  versus	  the	  professional	  population	  for	  the	  full	  sample	  and	  
for	  each	  university	  sample	  with	  both	  a	  pre-­‐pharmacy	  and	  professional	  student	  
population	  and	  comparisons	  across	  institutions	  for	  each	  scale.	  
The	  first	  analysis	  completed	  compared	  the	  pre-­‐pharmacy	  population	  to	  the	  
professional	  student	  population	  in	  order	  to	  better	  understand	  potential	  admission	  
effects.	  The	  results	  of	  this	  analysis	  can	  be	  found	  in	  Table	  46.	  Comparisons	  within	  the	  	  
Table	  46.	  T-­‐Test	  Comparisons	  Between	  the	  Pre-­‐Pharmacy	  and	  Professional	  Samples.	  








Inventory	   0.337	   0.373	   0.085	   0.187	  
Risk	  Taking	  Index	   0.000*	   0.002*	   0.448	   0.303	  
Big	  Five	  Inventory	  
Openness	   0.598	   0.162	   0.672	   0.916	  
Big	  Five	  Inventory	  
Conscientiousness	   0.477	   0.166	   0.868	   0.656	  
Change	  Scale	   0.012*	   0.570	   0.000*	   0.405	  
Instrumental	  Risk	   0.293	   0.088*	   0.092	   0.078	  
Stimulating	  Risk	   0.319	   0.220	   0.293	   0.802	  





full	  sample	  found	  two	  scales,	  the	  risk	  taking	  index	  and	  change	  scale,	  to	  have	  
statistically	  significant	  results	  at	  an	  alpha	  level	  of	  0.05.	  For	  this	  comparison,	  
professional	  students	  within	  the	  total	  sample	  were	  found	  to	  be	  more	  open	  to	  taking	  
risks	  and	  less	  open	  to	  change	  in	  their	  workplace	  than	  pre-­‐pharmacy	  students.	  When	  
comparing	  the	  Cedarville	  University	  samples,	  significant	  results	  were	  found	  only	  for	  
the	  risk	  taking	  index.	  For	  this	  comparison,	  professional	  students	  within	  the	  
Cedarville	  University	  sample	  were	  found	  to	  be	  more	  open	  to	  taking	  risks	  than	  
Cedarville	  University	  pre-­‐pharmacy	  students.	  For	  the	  Purdue	  University	  sample	  
significant	  results	  were	  seen	  only	  for	  change	  scale.	  For	  this	  comparison,	  professional	  
students	  within	  the	  Purdue	  sample	  were	  found	  to	  be	  less	  open	  to	  change	  in	  their	  
workplace	  than	  pre-­‐pharmacy	  students.	  Finally,	  for	  the	  University	  of	  Kansas	  no	  
comparison	  was	  found	  to	  have	  significant	  results.	  
The	  second	  analysis	  compared	  mean	  scale	  scores	  across	  universities	  (Table	  47).	  	  
Significant	  results	  were	  found	  for	  comparisons	  for	  the	  reaction-­‐to-­‐change	  inventory	  
and	  stimulating	  risk	  sub-­‐scales.	  Bonferroni	  post-­‐hoc	  tests	  did	  not	  find	  and	  
differences	  between	  groups.	  To	  verify	  pre-­‐pharmacy	  students	  were	  not	  affecting	  the	  
comparison,	  only	  professional	  students	  samples	  were	  compared	  across	  institutions	  
(Table	  48).	  Significant	  results	  were	  found	  for	  the	  change	  scale.	  Bonferroni	  post-­‐hoc	  
tests	  did	  not	  find	  any	  differences	  between	  groups.	  To	  further	  discern	  differences	  
between	  institutions,	  two	  groups	  were	  created	  –	  newer	  institutions,	  consisting	  of	  
the	  three	  institutions	  where	  pharmacy	  curriculum	  was	  established	  within	  the	  last	  10	  




Table	  47.	  ANOVA	  Comparison	  Across	  Institution.	  
Scale	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.038*	  
Risk	  Taking	  Index	   0.121	  
Big	  Five	  Inventory	  Openness	   0.821	  
Big	  Five	  Inventory	  Conscientiousness	   0.294	  
Change	  Scale	   0.104	  
Instrumental	  Risk	   0.197	  
Stimulating	  Risk	   0.040*	  
*Statistically	  significant	  at	  0.05	  alpha-­‐level	  
Table	  48.	  ANOVA	  Comparison	  Across	  Institution	  for	  Professional	  Sample	  Only.	  
Scale	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.812	  
Risk	  Taking	  Index	   0.916	  
Big	  Five	  Inventory	  Openness	   0.283	  
Big	  Five	  Inventory	  Conscientiousness	   0.358	  
Change	  Scale	   0.008	  
Instrumental	  Risk	   0.518	  
Stimulating	  Risk	   0.547	  




(Table	  49)	  found	  statistically	  significant	  results	  for	  the	  change	  scale,	  with	  individuals	  
at	  newer	  institutions	  being	  less	  open	  to	  change	  in	  the	  workplace	  than	  those	  
individuals	  at	  older	  institutions.	  Further	  comparisons	  removing	  the	  pre-­‐pharmacy	  
Table	  49.	  Comparison	  by	  Age	  of	  Institution.	  
Scale	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.288	  
Risk	  Taking	  Index	   0.705	  
Big	  Five	  Inventory	  Openness	   0.137	  
Big	  Five	  Inventory	  Conscientiousness	   0.487	  
Change	  Scale	   0.048*	  
Instrumental	  Risk	   0.131	  
Stimulating	  Risk	   0.177	  
*Statistically	  significant	  at	  0.05	  alpha-­‐level	  
	  
group	  from	  these	  samples	  (Table	  50)	  found	  significant	  results	  for	  the	  change	  scale,	  
with	  individuals	  at	  newer	  institutions	  being	  less	  open	  to	  change	  in	  the	  workplace	  







Table	  50.	  Comparison	  by	  Age	  of	  Institution	  for	  the	  Professional	  Sample	  Only.	  
Scale	   P-­‐Value	  
Reaction-­‐To-­‐Change	  Inventory	   0.812	  
Risk	  Taking	  Index	   0.916	  
Big	  Five	  Inventory	  Openness	   0.283	  
Big	  Five	  Inventory	  Conscientiousness	   0.385	  
Change	  Scale	   0.012*	  
Instrumental	  Risk	   0.538	  
Stimulating	  Risk	   0.549	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Innovation	  in	  health	  care	  is	  defined	  as	  “the	  introduction	  of	  a	  new	  concept,	  idea,	  
service,	  process,	  or	  product	  aimed	  at	  improving	  treatment,	  diagnosis,	  education,	  
outreach,	  prevention,	  and	  research,	  and	  with	  the	  long	  term	  goal	  of	  improving	  quality,	  
safety,	  outcomes,	  efficiency,	  and	  costs”	  (Omachonu	  and	  Einspruch,	  2010,	  p.	  5).	  
Innovation	  is	  needed	  most	  when	  professions	  or	  organizations	  face	  a	  changing	  
environment	  as	  innovation	  positions	  the	  group	  to	  better	  adapt	  to	  changes	  
(Fagerberg	  et	  al.,	  2005).	  Authors	  argue	  that	  using	  innovation	  solely	  as	  a	  method	  to	  
adapt	  to	  change	  is	  not	  adequate	  for	  professions	  and	  organizations	  to	  remain	  
competitive	  (Gardiner	  and	  Whiting,	  1997;	  Kontoghiorghes,	  Awbrey,	  and	  Feurig,	  
2005).	  Instead	  groups	  are	  encouraged	  to	  use	  innovation	  as	  a	  catalyst	  for	  change	  in	  
order	  to	  create	  sustained	  success.	  For	  organizations	  and	  professions	  to	  successfully	  
do	  this,	  they	  must	  foster	  innovation	  from	  within	  (Kontoghiorghes	  et	  al.,	  2005).	  
	   Innovations	  often	  derive	  from	  the	  minds	  of	  creative	  individuals	  and	  successful	  
professions	  and	  organizations	  foster	  creativity	  and	  generate	  an	  environment	  where	  
these	  individuals	  can	  be	  successful	  (Egan,	  2005).	  While	  arguments	  have	  been	  made	  
that	  there	  are	  a	  number	  of	  constraints	  to	  pharmacist	  creativity	  in	  the	  profession	  and	  
its	  member	  organizations	  (Brodie,	  1966,	  1981;	  Brown,	  2012,	  2013;	  Canaday,	  2006;	  




1990;	  Traynor	  et	  al.,	  2010;	  Zografi,	  1998),	  pharmacy	  education	  is	  evolving	  to	  place	  
more	  emphasis	  on	  fostering	  students’	  ability	  to	  innovate	  and	  exposing	  students	  to	  
innovative	  practice	  sites	  and	  models.	  The	  Accreditation	  Council	  for	  Pharmacy	  
Education	  (ACPE)	  is	  currently	  drafting	  new	  standards	  and	  guidelines	  for	  accreditation	  
of	  colleges	  and	  schools	  of	  pharmacy.	  Within	  these	  potential	  standards	  to	  be	  
implemented	  in	  2016,	  innovation	  is	  included	  under	  standard	  4	  –	  personal	  and	  
professional	  development.	  This	  standard	  includes	  four	  key	  elements,	  two	  of	  which	  –	  
self-­‐awareness	  and	  innovation/entrepreneurship	  –	  are	  clearly	  related	  to	  the	  areas	  of	  
change	  and	  innovation	  (Accreditation	  Council	  for	  Pharmacy	  Education,	  2014).	  The	  
first	  key	  element,	  self	  awareness,	  can	  be	  summarized	  as	  a	  student’s	  understanding	  
of	  their	  own	  characteristics	  that	  may	  impact	  their	  personal	  or	  professional	  growth	  or	  
their	  ability	  to	  impact	  the	  profession.	  The	  second	  key	  element,	  innovation	  and	  
entrepreneurship,	  specifically	  states	  that	  “the	  graduate	  must	  be	  able	  to	  engage	  in	  
innovative	  activities	  by	  using	  creative	  thinking	  to	  envision	  better	  ways	  of	  
accomplishing	  professional	  goals”	  (Accreditation	  Council	  for	  Pharmacy	  Education,	  
2014,	  p.	  10).	  
These	  key	  elements	  represent	  a	  movement	  towards	  fostering	  an	  educational	  
environment	  that	  promotes	  individualism	  and	  creativity.	  While	  creating	  an	  
educational	  environment	  that	  fosters	  innovation	  and	  creativity	  within	  pharmacy	  is	  
important,	  we	  cannot	  know	  if	  the	  move	  to	  this	  type	  of	  environment	  can	  be	  
successful	  without	  understanding	  the	  types	  of	  students	  drawn	  to	  the	  profession.	  The	  




attitude	  towards	  risk	  of	  potential	  and	  current	  student	  pharmacists,	  assist	  in	  
understanding	  the	  openness	  to	  new	  experiences	  of	  these	  individuals,	  and	  provide	  
insight	  into	  their	  personality	  characteristics,	  all	  of	  which	  can	  help	  provide	  a	  clearer	  
picture	  of	  the	  impact	  the	  move	  to	  this	  type	  of	  educational	  environment	  will	  have.	  
	  
Discussion	  of	  Objective	  One	  
The	  aim	  of	  objective	  one	  was	  to	  assess	  whether	  potential	  and	  current	  student	  
pharmacists	  have	  more	  negative	  attitudes	  towards	  risk	  and	  more	  resistance	  to	  
change	  than	  non-­‐pharmacy	  individuals.	  This	  hypothesis	  was	  based	  on	  an	  argument	  
made	  by	  Nimmo	  and	  Holland	  (1999)	  where	  they	  stated	  that	  pharmacists	  and	  future	  
pharmacists	  are	  likely	  to	  choose	  positions	  that	  match	  their	  personality	  type.	  Similarly,	  
Nicholson	  and	  colleagues	  (2005)	  noted	  that	  organizational	  or	  professional	  risk	  
profiles	  might	  influence	  the	  types	  of	  individuals	  drawn	  to	  positions	  within	  that	  
organization	  or	  profession.	  Specifically,	  Nicholson	  states,	  “the	  risk	  profiles	  of	  
different	  organizations	  and	  roles	  are	  likely	  to	  be	  an	  important	  factor	  for	  attraction,	  
recruitment,	  and	  retention	  of	  employees”	  (2005,	  p.	  167).	  Nimmo	  and	  Holland	  made	  
statements	  that	  support	  this.	  They	  argued	  that	  many	  current	  pharmacists	  chose	  to	  
enter	  the	  profession	  at	  a	  time	  when	  the	  occupation	  consisted	  “largely	  of	  technical	  
problem	  solving	  and	  limited	  contact	  with	  patients	  and	  other	  health	  care	  
professionals”	  (1999,	  p.	  2460).	  As	  previously	  stated,	  innovation	  has	  stagnated	  within	  
the	  profession	  of	  pharmacy	  over	  the	  last	  50	  years	  (Canaday,	  2006;	  Rosenthal	  et	  al.,	  




undergone	  widespread	  changes	  over	  the	  last	  few	  decades,	  students	  who	  desire	  to	  
enter	  the	  profession	  should	  have	  personality	  characteristics	  –	  negative	  risk	  attitudes	  
and	  resistance	  to	  change	  –	  that	  match	  the	  technical,	  detail-­‐oriented	  nature	  of	  the	  
profession.	  	  
This	  objective	  was	  tested	  using	  t-­‐test	  comparisons	  between	  population	  norms	  
and	  sample	  norms	  for	  each	  of	  the	  six	  scales.	  As	  stated	  in	  the	  results	  chapter,	  for	  all	  
significant	  results,	  the	  outcomes	  of	  the	  t-­‐tests	  were	  generally	  in	  the	  directions	  
expected	  –	  compared	  to	  a	  non-­‐pharmacy	  population,	  potential	  and	  current	  student	  
pharmacists	  are	  less	  likely	  to	  take	  risks	  in	  their	  every	  day	  lives,	  less	  open	  to	  new	  
experiences,	  more	  conscientious,	  less	  open	  to	  change	  in	  their	  workplace,	  and	  while	  
less	  open	  to	  taking	  risks	  in	  general,	  if	  taking	  a	  risk	  they	  are	  more	  open	  to	  taking	  an	  
instrumental	  risk	  and	  less	  open	  to	  taking	  stimulating	  risks.	  The	  one	  outcome	  that	  
was	  not	  in	  the	  direction	  expected	  was	  students	  are	  more	  open	  to	  change	  in	  their	  
everyday	  lives	  than	  a	  non-­‐pharmacy	  population.	  
The	  results	  for	  these	  individuals	  show	  traits	  consistent	  with	  groups	  who	  “desire	  
achievement	  under	  conditions	  of	  conformity	  and	  control”	  (Nicholson	  et	  al.,	  2005,	  p.	  
161).	  This	  desire	  for	  control	  points	  towards	  negative	  attitudes	  towards	  risk	  (Hogan	  
and	  Ones,	  1997;	  Nicholson	  et	  al.,	  2005),	  which	  matches	  the	  student	  responses.	  In	  
addition,	  respondents	  had	  higher	  scores	  on	  the	  conscientiousness	  personality	  trait	  
and	  lower	  scores	  on	  the	  openness	  personality	  trait	  than	  the	  general	  population.	  
Nicholson	  and	  colleagues	  noted	  the	  conscientiousness	  trait	  and	  openness	  trait	  




cognitive	  stimulus	  for	  risk	  seeking”	  (2005,	  p.	  161)	  while	  higher	  scores	  on	  the	  
conscientiousness	  trait	  are	  consistent	  with	  aversion	  to	  risk	  taking.	  	  Individuals	  
scoring	  low	  on	  the	  openness	  trait	  are	  not	  receptive	  of	  experimentation	  in	  their	  life	  
(McCrae	  and	  Costa	  Jr,	  1997)	  and	  are	  less	  likely	  to	  accept	  uncertainty,	  change,	  and	  
innovation	  (Nicholson	  et	  al.,	  2005).	  	  The	  low	  scores	  observed	  on	  the	  change	  scale,	  
which	  measures	  an	  individual’s	  willingness	  to	  accept	  change	  within	  their	  workplace,	  
also	  supports	  a	  need	  for	  a	  controlled	  environment,	  especially	  in	  a	  professional	  
setting.	  A	  desire	  for	  control	  also	  helps	  explain	  why	  students	  showed	  a	  higher	  
likelihood	  of	  taking	  a	  instrumental	  risk	  than	  a	  stimulating	  risk	  –	  students	  take	  
calculated	  risks	  to	  meet	  a	  goal,	  rather	  than	  for	  the	  sensation	  associated	  with	  risk	  
taking.	  
Results	  for	  the	  reaction-­‐to-­‐change	  inventory	  were	  opposite	  of	  expected	  –	  
students	  were	  more	  open	  to	  change	  in	  their	  everyday	  lives	  than	  a	  non-­‐pharmacy	  
population.	  The	  majority	  of	  them	  (94.4	  percent)	  could	  be	  categorized	  as	  change	  
agents	  –	  individuals	  who	  readily	  embrace	  change	  –	  or	  change	  compliers	  –	  individuals	  
who	  go	  along	  with	  change	  but	  may	  or	  may	  not	  like	  change	  (Demeuse	  and	  McDaris,	  
1994;	  McGourty	  and	  Demeuse,	  2001).	  This	  may	  be	  explained	  by	  Nicholson’s	  (2005)	  
categorization	  of	  risk	  forces.	  He	  stated	  that	  two	  types	  of	  risk	  forces	  –	  goal	  
achievers/loss	  avoiders	  and	  risk	  adaptor	  –	  require	  individuals	  to	  be	  comfortable	  with	  
a	  certain	  amount	  of	  uncertainty	  in	  their	  lives	  and	  workplaces	  in	  order	  to	  succeed.	  





Discussion	  of	  Objective	  Two	  
The	  aim	  of	  objective	  two	  was	  to	  assess	  whether	  there	  were	  differences	  as	  
students	  progressed	  through	  the	  pharmacy	  curriculum.	  This	  hypothesis	  was	  based	  
on	  the	  idea	  of	  professional	  socialization	  –	  the	  process	  in	  which	  a	  student	  or	  young	  
practitioner	  acquires	  professional	  identity	  and	  learns	  the	  customs,	  ethics,	  conduct,	  
and	  social	  skills	  expected	  of	  their	  profession	  (Nimmo	  and	  Holland,	  1999;	  Shuval,	  
1975).	  This	  process	  aligns	  with	  the	  superficial	  cultural	  level	  proposed	  by	  Kotter	  and	  
Heskett,	  which	  refers	  to	  “the	  behavior	  patterns	  or	  style	  of	  a	  [profession]	  that	  new	  
[practitioners]	  are	  automatically	  encouraged	  to	  follow	  by	  their	  fellow	  [practitioners]”	  
(1992,	  p.	  4).	  These	  ideas	  suggest	  that	  students	  will	  more	  closely	  reflect	  the	  
characteristics	  of	  the	  pharmacy	  profession	  the	  more	  they	  are	  exposed	  to	  the	  norms	  
of	  the	  profession	  through	  education	  and	  interaction	  with	  professionals.	  
This	  objective	  was	  tested	  using	  analysis	  of	  variance	  comparing	  across	  year	  in	  the	  
program	  for	  all	  six	  scales.	  As	  stated	  in	  the	  results	  there	  were	  two	  statistically	  
significant	  differences	  found	  for	  the	  full	  sample.	  Differences	  were	  noted	  between	  
pre-­‐pharmacy	  students	  and	  second	  and	  third	  professional	  year	  students	  for	  the	  risk	  
taking	  index,	  as	  well	  as	  differences	  between	  second	  professional	  year	  students	  and	  
pre-­‐pharmacy	  and	  first	  professional	  year	  students	  for	  the	  change	  scale.	  
These	  results	  indicate	  there	  may	  be	  a	  socialization	  process	  in	  effect,	  especially	  in	  
a	  respondents	  desire	  to	  have	  stability	  in	  their	  work	  environment.	  However,	  this	  is	  a	  
cross-­‐sectional	  sample	  and	  these	  differences	  may	  be	  due	  to	  inherent	  differences	  




students	  and	  professional	  students	  may	  be	  due	  to	  self-­‐selection	  rather	  than	  
socialization.	  Nicholson	  posits	  that	  an	  individual’s	  choice	  to	  join	  a	  profession	  may	  be	  
due	  to	  professions	  “differentially	  attracting	  people	  with	  appropriately	  tuned	  risk	  
preferences	  and	  personalities	  to	  specific	  roles	  and	  organizations”	  (2005,	  p.	  170).	  
These	  pre-­‐pharmacy	  individuals	  may	  desire	  more	  variability	  within	  their	  work	  
environment	  and,	  while	  enrolled	  in	  pre-­‐pharmacy	  programs,	  may	  find	  pharmacy	  to	  
be	  too	  conservative	  and	  choose	  to	  pursue	  other	  career	  options.	  
	  
Discussion	  of	  Objective	  Three	  
The	  aim	  of	  objective	  three	  was	  to	  assess	  whether	  potential	  and	  current	  student	  
pharmacists’	  attitudes	  towards	  change	  and	  risk	  differed	  by	  career	  intentions.	  This	  
hypothesis	  was	  based	  on	  Nicholson’s	  claim	  that	  career	  paths	  “attract	  people	  with	  
appropriately	  tuned	  risk	  preferences	  and	  personalities	  to	  specific	  roles	  and	  
organizations”	  (2005,	  p.	  170).	  Additionally,	  Nicholson	  asserts,	  “risk	  profiles	  of	  
different	  [professions]	  and	  roles	  are	  likely	  to	  be	  an	  important	  factor	  in	  attraction,	  
recruitment,	  and	  retention	  of	  employees”	  (2005,	  p.	  167).	  These	  findings	  point	  to	  
individuals	  choosing	  an	  area	  within	  the	  profession	  that	  meets	  their	  personality	  
characteristics.	  The	  career	  intention	  options	  were	  separated	  into	  residency,	  
fellowship,	  or	  graduated-­‐trained	  (RFG)	  options	  as	  well	  as	  non-­‐RFG	  options,	  with	  the	  
thought	  that	  RFG	  options	  would	  be	  seen	  as	  riskier	  options	  because	  they	  involved	  an	  




allow	  a	  wider	  range	  of	  future	  career	  opportunities,	  which	  may	  appeal	  to	  individuals	  
with	  greater	  openness	  to	  experience	  or	  less	  resistance	  to	  change.	  
This	  objective	  was	  tested	  using	  analysis	  of	  variance	  comparing	  across	  career	  
intention	  for	  all	  six	  scales.	  As	  stated	  in	  the	  results	  significant	  differences	  between	  
groups	  in	  the	  full	  sample	  were	  found	  for	  the	  risk	  taking	  index,	  BFI	  openness	  sub-­‐
scale,	  BFI	  conscientiousness	  sub-­‐scale,	  change	  scale,	  and	  stimulating	  risk.	  Due	  to	  the	  
number	  of	  comparisons	  it	  was	  difficult	  to	  determine	  differences	  between	  groups,	  
therefore	  additional	  comparisons	  were	  made	  through	  combining	  groups.	  For	  the	  
first	  revised	  comparison,	  RFG	  and	  non-­‐RFG	  groups	  were	  combined	  for	  the	  five	  
different	  types	  of	  practice	  and	  tested	  using	  analysis	  of	  variance	  comparing	  across	  
career	  type	  for	  all	  six	  scales.	  Statistically	  significant	  differences	  were	  found	  for	  all	  
scales	  except	  the	  reaction-­‐to-­‐change	  inventory.	  Similar	  to	  the	  original	  analysis,	  
number	  of	  comparisons	  for	  this	  revised	  analysis	  made	  it	  difficult	  to	  determine	  
differences	  between	  groups	  for	  all	  scales.	  A	  second	  revised	  comparison,	  was	  
performed,	  combining	  all	  RFG	  career	  options	  and	  all	  non-­‐RFG	  options.	  This	  was	  
tested	  using	  a	  t-­‐test	  and	  three	  scales	  were	  found	  to	  have	  statistically	  significant	  
differences	  between	  groups	  –	  the	  BFI	  openness	  sub-­‐scale,	  BFI	  conscientiousness	  
sub-­‐scale,	  and	  change	  scale.	  For	  these	  comparisons	  the	  RFG-­‐trained	  groups	  were	  
found	  to	  be	  more	  open	  to	  new	  experiences,	  more	  conscientious,	  and	  less	  open	  to	  
change	  in	  the	  workplace	  than	  the	  non-­‐RFG-­‐trained	  group.	  
The	  results	  of	  this	  objective	  indicate	  that	  students	  with	  different	  personality	  




versus	  non-­‐RFG	  comparison	  groups.	  Students	  who	  pursue	  post-­‐graduate	  training	  are	  
more	  open	  to	  new	  experiences.	  This	  trait	  “describes	  the	  breadth,	  depth,	  originality,	  
and	  complexity	  of	  an	  individual’s	  mental	  and	  experiential	  life”	  (John	  et	  al.,	  2008,	  p.	  
120),	  so	  it	  follows	  that	  individuals	  who	  seek	  to	  pursue	  further	  training	  would	  be	  
more	  curious	  and	  have	  a	  greater	  affinity	  for	  further	  education.	  Additionally	  these	  
individuals	  are	  more	  conscientious	  than	  their	  non-­‐RFG	  counterparts.	  This	  trait	  is	  
associated	  with	  “socially	  prescribed	  impulse	  control	  that	  facilitates	  task-­‐	  and	  goal-­‐
directed	  behavior,	  such	  as	  thinking	  before	  acting,	  delaying	  gratification,	  following	  
norms	  and	  rules,	  and	  planning,	  organizing,	  and	  prioritizing	  tasks”	  (John	  et	  al.,	  2008,	  p.	  
120).	  Students	  who	  choose	  to	  pursue	  post-­‐graduate	  opportunities	  are	  often	  making	  
deliberate	  decisions	  to	  plan	  for	  their	  future	  career	  goals	  and	  sacrifice	  current	  gains	  
for	  future	  satisfaction.	  In	  addition	  to	  being	  more	  open	  to	  new	  experiences	  and	  more	  
conscientious,	  these	  students	  are	  also	  less	  open	  to	  change	  in	  their	  workplace.	  This	  is	  
an	  unexpected	  result,	  as	  logic	  would	  indicate	  that	  students	  interested	  in	  pursuing	  
RFG	  options	  would	  potentially	  be	  more	  accepting	  of	  change	  because	  they	  have	  
higher	  mean	  scores	  on	  the	  openness	  to	  new	  experience	  personality	  trait.	  However,	  
it	  is	  important	  to	  remember	  these	  individuals	  also	  have	  higher	  mean	  scores	  on	  the	  
conscientiousness	  personality	  trait.	  Nicholson	  describes	  conscientiousness	  as	  “a	  
desire	  for	  achievement	  under	  conditions	  of	  conformity	  and	  control”	  (2005,	  p.	  161),	  
which	  would	  indicate	  that	  individuals	  who	  are	  considered	  conscientious	  prefer	  
environments	  that	  remain	  stable	  throughout	  time.	  This	  result	  highlights	  the	  




importance	  of	  including	  other	  characteristics,	  such	  as	  attitudes	  towards	  risk	  taking,	  
in	  the	  evaluation	  of	  an	  individual’s	  resistance	  to	  change.	  
	  
Discussion	  of	  Additional	  Analyses	  
Two	  additional	  analyses	  were	  performed	  due	  to	  the	  complexity	  of	  the	  data.	  The	  
first	  analysis	  was	  a	  comparison	  of	  the	  pre-­‐pharmacy	  population	  and	  the	  professional	  
population.	  Not	  all	  pre-­‐pharmacy	  students	  are	  admitted	  to	  the	  professional	  program	  
and	  it	  is	  possible	  that	  professional	  program	  admission	  criteria	  may	  admit	  students	  
who	  are	  different	  than	  those	  who	  are	  not	  admitted.	  Comparing	  the	  pre-­‐pharmacy	  
population	  and	  professional	  population	  can	  help	  investigate	  whether	  students	  who	  
desire	  to	  enter	  a	  professional	  pharmacy	  program	  are	  different	  than	  those	  who	  are	  
admitted	  to	  a	  professional	  program.	  This	  analysis	  highlights	  potential	  admission	  
effects.	  	  
The	  first	  analysis	  was	  completed	  using	  a	  t-­‐test	  to	  compare	  the	  pre-­‐pharmacy	  
sample	  with	  the	  professional	  sample	  across	  the	  six	  scales.	  The	  risk	  taking	  index	  and	  
change	  scale	  were	  found	  to	  have	  statistically	  significant	  differences	  between	  the	  
pre-­‐pharmacy	  population	  and	  professional	  population.	  Professional	  students	  were	  
found	  to	  be	  more	  open	  to	  taking	  risks	  and	  less	  open	  to	  change	  in	  their	  workplace	  
than	  pre-­‐pharmacy	  students.	  	  
The	  second	  additional	  analysis	  was	  a	  comparison	  across	  universities.	  This	  
comparison	  was	  used	  to	  help	  determine	  if	  different	  types	  of	  students	  were	  admitted	  




were	  generally	  similar	  at	  included	  institutions.	  This	  analysis	  also	  potentially	  provides	  
information	  on	  admission	  effects	  due	  to	  differences	  in	  admission	  criteria	  at	  different	  
institutions.	  
The	  second	  analysis	  was	  completed	  using	  an	  analysis	  of	  variance	  comparing	  
institutions	  for	  each	  of	  the	  six	  scales.	  Statistically	  significant	  differences	  were	  found	  
for	  the	  reaction-­‐to-­‐change	  inventory	  and	  stimulating	  risk	  sub-­‐scale	  when	  all	  students	  
were	  included	  and	  the	  change	  scale	  when	  only	  students	  admitted	  to	  the	  
professional	  program	  were	  included.	  Post-­‐hoc	  analyses	  showed	  no	  differences	  
between	  groups.	  	  To	  further	  discern	  differences	  between	  institutions	  two	  groups	  
were	  created	  separating	  institutions	  by	  age	  –	  recently	  established	  and	  older	  
institutions.	  	  Statistically	  significant	  differences	  were	  found	  for	  the	  change	  scale	  with	  
individuals	  at	  newer	  institutions	  being	  less	  open	  to	  change	  in	  the	  workplace	  than	  
those	  individuals	  at	  more	  established	  universities.	  
These	  results	  indicate	  that	  there	  are	  potential	  admissions	  effects	  present.	  Pre-­‐
pharmacy	  students	  are	  different	  in	  some	  respects	  than	  professional	  students,	  
especially	  in	  the	  areas	  of	  risk	  taking	  and	  desire	  for	  change	  in	  a	  work	  environment,	  
and	  students	  are	  different	  across	  institutions.	  The	  result	  indicating	  that	  professional	  
students	  are	  more	  open	  to	  taking	  risks	  than	  the	  pre-­‐pharmacy	  population	  can	  be	  
potentially	  misleading.	  The	  risk	  taking	  index	  asks	  students	  to	  rate	  their	  risk	  taking	  
now	  and	  in	  their	  recent	  adult	  past	  (Nicholson	  et	  al.,	  2005).	  Professional	  students	  are	  
older	  and	  may	  be	  better	  suited	  for	  this	  instrument.	  Pre-­‐pharmacy	  students	  were	  on	  




past	  for	  changes	  in	  risk	  behavior.	  It	  was	  also	  found	  that	  professional	  students	  and	  
individuals	  at	  newer	  institutions	  desire	  less	  change	  within	  their	  workplace.	  These	  
students	  may	  have	  a	  lower	  desire	  for	  change	  within	  the	  workplace	  for	  a	  number	  of	  
reasons.	  Trumbo	  noted	  that	  individuals	  “may	  favor	  change	  because	  they	  perceive	  it	  
as	  a	  means	  to	  greater	  variety,	  status,	  and	  self-­‐expression”	  (1961,	  p.	  343).	  He	  also	  
states	  that	  an	  individual	  “may	  welcome	  change	  because	  he	  is	  dissatisfied	  with	  his	  
job	  in	  general	  or	  with	  specific	  aspects	  of	  the	  job”	  (1961,	  p.	  343).	  Each	  of	  these	  
statements	  may	  explain	  why	  there	  are	  differences	  seen	  between	  pre-­‐pharmacy	  and	  
professional	  students	  and	  differences	  between	  newer	  and	  more	  established	  
universities.	  Since	  pre-­‐pharmacy	  students	  have	  not	  been	  admitted	  to	  the	  
professional	  program	  they	  are	  not	  yet	  members	  of	  the	  profession,	  therefore	  they	  
may	  view	  a	  change	  in	  their	  work	  environment	  as	  a	  change	  in	  status	  moving	  from	  a	  
technician	  to	  an	  intern	  and	  eventual	  pharmacist.	  Professional	  students	  on	  the	  other	  
hand	  may	  be	  satisfied	  with	  their	  acceptance	  into	  the	  profession	  and	  their	  future	  
career	  and	  therefore	  may	  not	  desire	  change	  in	  their	  future	  position.	  Furthermore,	  
individuals	  at	  newer	  institutions	  may	  desire	  less	  change	  in	  the	  workplace	  because	  
they	  are	  obtaining	  their	  PharmD	  from	  a	  university	  that	  does	  not	  have	  an	  established	  
reputation.	  Student	  pharmacists	  at	  an	  established	  university	  may	  not	  worry	  about	  
change	  in	  the	  workplace	  as	  much	  because	  their	  university	  has	  an	  established	  
reputation	  and	  employers	  may	  feel	  confident	  in	  hiring	  one	  of	  these	  individuals	  even	  





The	  results	  of	  this	  study	  are	  encouraging,	  however	  due	  to	  the	  nature	  of	  the	  
research	  there	  are	  limitations	  present	  in	  this	  project.	  The	  identified	  limitations	  are	  a	  
cross-­‐sectional	  study	  design,	  cover	  letter	  differences	  between	  schools,	  response	  bias,	  
sample	  size,	  instruments,	  and	  university	  recruitment.	  These	  limitations	  will	  be	  
discussed	  in	  more	  detail	  below.	  
	  
Cross-­‐Sectional	  Study	  Design	  
The	  study	  was	  designed	  as	  a	  cross-­‐sectional	  study	  due	  to	  the	  time	  frame	  the	  
study	  was	  conducted	  over.	  This	  type	  of	  design	  was	  not	  the	  best	  method	  to	  test	  
objective	  two,	  which	  looked	  at	  whether	  there	  were	  differences	  in	  attitudes	  towards	  
risk	  and	  resistance	  to	  change	  as	  students	  progressed	  through	  the	  pharmacy	  
curriculum.	  The	  cross-­‐sectional	  design	  only	  exposed	  differences	  between	  cohorts,	  
which	  may	  be	  a	  result	  of	  inherent	  differences	  in	  the	  individuals	  within	  the	  group	  
rather	  than	  an	  education	  or	  professional	  socialization	  effect.	  In	  addition	  this	  type	  of	  
design	  did	  not	  provide	  a	  way	  to	  compare	  students	  who	  applied	  and	  were	  admitted	  
to	  the	  professional	  program	  and	  those	  who	  applied	  and	  were	  not	  admitted,	  which	  






Cover	  Letter	  Differences	  
All	  faculty	  contacts	  and	  institution	  IRBs	  approved	  a	  single	  survey	  introduction	  
email	  that	  was	  to	  be	  sent	  to	  potential	  respondents	  at	  each	  institution	  before	  the	  
study	  period	  began.	  However,	  after	  introductory	  emails	  were	  sent	  to	  six	  of	  the	  
institutions,	  the	  University	  of	  Minnesota	  requested	  that	  a	  different	  introduction	  
email	  be	  drafted	  and	  sent	  to	  their	  students.	  The	  introductory	  email	  was	  revised	  to	  
emphasize	  the	  changing	  health	  care	  environment	  instead	  of	  the	  changing	  
pharmacist	  job	  outlook.	  This	  change	  in	  introductory	  emails	  could	  have	  led	  to	  
differences	  in	  the	  type	  of	  student	  recruited	  at	  the	  University	  of	  Minnesota	  compared	  
to	  the	  remaining	  institutions.	  While	  the	  sample	  recruited	  was	  similar	  to	  that	  of	  the	  
other	  institutions	  and	  no	  statistically	  significant	  differences	  were	  found	  between	  the	  
University	  of	  Minnesota	  students	  and	  the	  other	  universities	  for	  the	  three	  primary	  




There	  are	  two	  possible	  types	  of	  bias	  that	  may	  be	  present	  in	  this	  study.	  The	  first	  is	  
non-­‐response	  bias.	  It	  is	  possible	  that	  those	  students	  who	  chose	  not	  to	  participate	  in	  
this	  study	  are	  different	  than	  the	  students	  who	  chose	  to	  respond.	  While	  the	  response	  
rate	  of	  the	  study	  (37.2	  percent)	  can	  be	  considered	  an	  adequate	  response	  rate	  for	  an	  
email	  survey	  (Czaja,	  2005)	  and	  the	  respondent	  demographics	  were	  representative	  of	  




in	  the	  US,	  it	  is	  still	  possible	  that	  the	  students	  who	  chose	  not	  to	  respond	  have	  
different	  characteristics	  than	  those	  who	  responded.	  The	  other	  potential	  bias	  present	  
in	  this	  study	  is	  a	  social	  desirability	  bias.	  Respondents	  were	  asked	  to	  indicate	  their	  
agreement	  to	  certain	  statements	  that	  indicated	  different	  personality	  characteristics.	  
Pharmacists	  are	  often	  thought	  to	  be	  type	  A	  personalities,	  pragmatic,	  and	  detail-­‐
oriented.	  If	  students	  were	  aware	  of	  these	  qualities	  while	  responding	  to	  the	  survey,	  
they	  may	  have	  answered	  in	  a	  manner	  consistent	  with	  the	  normal	  model	  of	  a	  
pharmacist	  in	  order	  to	  fit	  the	  professional	  ideal.	  
	  
Sample	  Size	  
The	  number	  of	  respondents	  recruited	  did	  not	  provide	  a	  sufficient	  sample	  size	  for	  
all	  planned	  comparisons.	  Post-­‐hoc	  power	  analyses	  for	  some	  comparisons	  at	  the	  
institution	  level	  did	  not	  have	  a	  large	  enough	  sample	  to	  be	  reasonable	  certain	  the	  
results	  were	  not	  just	  due	  to	  chance.	  Additionally	  analyses	  with	  a	  large	  number	  of	  
comparisons,	  especially	  comparisons	  involving	  career	  intentions,	  did	  not	  have	  a	  
large	  enough	  sample	  for	  accurate	  post-­‐hoc	  comparisons.	  While	  the	  overall	  results	  
for	  these	  comparisons	  are	  useful,	  the	  lack	  of	  respondents	  limits	  the	  ability	  to	  discern	  
which	  groups	  are	  different	  from	  one	  another.	  
	  
Instruments	  
While	  previously	  validated	  instruments	  were	  used	  in	  this	  study,	  it	  is	  possible	  




evaluate	  their	  risk	  taking	  behavior	  both	  now	  and	  in	  their	  recent	  adult	  past.	  
Respondents	  in	  this	  study	  may	  not	  have	  been	  able	  to	  accurately	  indicate	  their	  risk	  
taking	  behavior	  in	  their	  recent	  adult	  past	  because	  many	  of	  the	  respondents	  did	  not	  
have	  a	  long	  adult	  history,	  as	  the	  average	  age	  of	  respondents	  was	  24.	  Respondents	  
may	  therefore	  not	  respond	  to	  this	  scale	  in	  the	  manner	  originally	  intended.	  
	  
University	  Recruitment	  
Due	  to	  the	  nature	  of	  the	  study,	  the	  participating	  institutions	  were	  not	  chosen	  
randomly.	  Survey	  administration	  required	  a	  faculty	  contact	  at	  each	  college	  or	  school	  
of	  pharmacy	  who	  was	  willing	  to	  administer	  the	  survey	  to	  students	  at	  their	  institution.	  
Therefore,	  investigators	  chose	  institutions	  where	  potential	  faculty	  contacts	  were	  
known.	  Since	  the	  institutions	  were	  not	  chosen	  randomly	  and	  were	  mainly	  located	  in	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FUTURE	  RESEARCH,	  IMPLICATIONS,	  AND	  CONCLUSIONS	  
Areas	  of	  Future	  Research	  
Despite	  its	  limitations,	  this	  study	  provides	  a	  foundation	  for	  understanding	  the	  
personality	  traits,	  risk	  attitudes,	  and	  change	  characteristics	  of	  current	  and	  future	  
student	  pharmacists	  and	  how	  these	  characteristics	  vary	  throughout	  the	  professional	  
program	  and	  impact	  future	  career	  intentions.	  Future	  research	  is	  needed	  to	  further	  
understand	  how	  current	  practitioners,	  pharmacy	  faculty,	  and	  the	  professional	  
socialization	  process	  may	  influence	  these	  characteristics.	  	  
Future	  research	  should	  focus	  on	  following	  students	  longitudinally,	  to	  compare	  
not	  only	  across	  classes	  but	  also	  within	  the	  same	  group	  over	  time.	  In	  addition	  to	  
following	  students	  longitudinally,	  future	  research	  should	  aim	  to	  gain	  more	  
information	  on	  students	  who	  apply	  for	  admission	  to	  the	  pharmacy	  program	  in	  order	  
to	  better	  understand	  how	  admission	  criteria	  may	  impact	  the	  students	  who	  enter	  the	  
professional	  program.	  
Future	  studies	  may	  consider	  incorporating	  additional	  personality	  characteristics,	  
such	  as	  the	  three	  remaining	  sub-­‐scales	  from	  the	  Big	  Five	  Inventory.	  These	  additional	  
personality	  characteristics	  may	  provide	  a	  more	  complete	  picture	  of	  students	  and	  
how	  they	  may	  differ	  from	  individuals	  pursing	  other	  professions.	  Finally,	  future	  




uncertainty	  is	  similar	  to	  attitudes	  towards	  risk	  and	  resistance	  to	  change;	  however	  
individuals	  may	  be	  comfortable	  with	  both	  risk	  and	  change,	  but	  may	  struggle	  with	  the	  
uncertainty	  of	  an	  unknown	  outcome.	  
	  
Conclusions	  and	  Implications	  
The	  primary	  purpose	  of	  this	  study	  was	  to	  evaluate	  the	  personality	  traits,	  risk	  
attitudes,	  and	  change	  characteristics	  of	  current	  and	  future	  student	  pharmacists	  and	  
how	  they	  compare	  to	  a	  non-­‐pharmacy	  population.	  The	  second	  purpose	  of	  this	  study	  
was	  to	  determine	  associations	  between	  these	  characteristics	  and	  professional	  
socialization	  during	  the	  professional	  program.	  The	  final	  purpose	  of	  this	  study	  was	  to	  
determine	  association	  between	  these	  characteristics	  and	  future	  career	  intentions.	  
Results	  of	  this	  study	  indicate	  that	  current	  and	  future	  student	  pharmacists	  are	  
different	  than	  a	  non-­‐pharmacy	  population.	  These	  students	  are	  more	  open	  to	  change	  
in	  their	  everyday	  lives,	  less	  open	  to	  taking	  risks,	  more	  conscientious,	  less	  open	  to	  
new	  experiences,	  less	  open	  to	  change	  in	  their	  workplace,	  and	  while	  less	  likely	  to	  take	  
risks	  in	  general,	  are	  more	  likely	  to	  take	  instrumental	  risks	  than	  stimulating	  risks.	  
Results	  also	  indicate	  that	  there	  are	  potential	  professional	  socialization	  effects	  and	  
admission	  effects.	  In	  addition,	  career	  intentions	  may	  differ	  by	  individual	  
characteristics.	  	  
	   These	  results	  have	  implications	  in	  a	  number	  of	  areas.	  Understanding	  the	  
characteristics	  of	  students	  who	  desire	  to	  enter	  a	  professional	  program	  and	  those	  




pharmacists	  that	  will	  soon	  be	  in	  practice.	  Knowing	  which	  pharmacists	  will	  be	  
entering	  practice	  can	  assist	  the	  profession	  in	  better	  creating	  and	  implementing	  
innovations	  in	  practice	  to	  minimize	  the	  impact	  on	  the	  professional.	  Understanding	  
these	  students	  can	  also	  assist	  in	  creating	  new	  courses	  within	  a	  curriculum	  that	  will	  
minimize	  the	  impact	  on	  students.	  In	  addition,	  this	  knowledge	  can	  assist	  colleges	  and	  
schools	  of	  pharmacy	  in	  creating	  professional	  curricula	  that	  teach	  students	  to	  better	  
adapt	  to	  changes	  in	  the	  profession.	  The	  2016	  ACPE	  Draft	  Standards	  (2014)	  stress	  an	  
institution’s	  ability	  to	  expose	  students	  to	  new	  and	  innovative	  practice	  models	  as	  well	  
as	  an	  individual	  student’s	  ability	  to	  self-­‐assess	  and	  modify	  their	  behavior	  to	  impact	  
the	  profession.	  Recognizing	  how	  student	  characteristics	  may	  impact	  how	  readily	  
they	  adapt	  to	  change	  is	  important	  to	  meeting	  potential	  ACPE	  standards	  in	  the	  future.	  	  
The	  study	  results	  also	  have	  implications	  for	  admission	  criteria	  to	  professional	  
programs.	  Differences	  between	  students	  interested	  in	  pharmacy	  programs	  and	  
those	  enrolled	  in	  a	  professional	  program	  were	  found.	  These	  differences	  may	  be	  due	  
to	  an	  admission	  criteria	  selection	  effect,	  which	  is	  selecting	  for	  students	  with	  more	  
negative	  attitudes	  towards	  risk	  and	  more	  resistance	  to	  change.	  It	  is	  also	  possible	  
that	  professional	  programs	  as	  they	  are	  currently	  designed	  do	  not	  apply	  to	  individuals	  
with	  more	  positive	  risk	  attitudes	  and	  less	  resistance	  to	  change.	  	  
	   The	  results	  of	  this	  study	  may	  only	  be	  applicable	  to	  this	  study	  population;	  
therefore	  additional	  studies	  are	  needed	  in	  a	  larger	  number	  of	  institutions	  to	  provide	  
a	  more	  solid	  understanding	  of	  potential	  and	  current	  student	  pharmacist	  




determine	  what	  impact	  professional	  socialization	  has	  on	  the	  characteristics	  of	  
student	  pharmacists	  and	  how	  admissions	  processes	  impact	  the	  types	  of	  students	  
who	  enter	  professional	  programs.	  	  
It	  can	  be	  definitively	  stated	  that	  that	  current	  and	  potential	  student	  pharmacists	  
are	  different	  than	  a	  non-­‐pharmacy	  population.	  These	  students	  have	  more	  negative	  
attitudes	  towards	  risk,	  more	  resistance	  towards	  change	  –	  especially	  in	  the	  workplace,	  
and	  personalities	  consistent	  with	  conservative,	  low-­‐risk	  traits	  than	  other	  individuals.	  
This	  study	  provides	  strong	  evidence	  to	  support	  these	  students	  having	  personality	  
characteristics	  that	  make	  it	  difficult	  for	  them	  to	  create	  innovations,	  adopt	  





Accreditation	  Council	  for	  Pharmacy	  Education.	  (2014).	  Accreditation	  standards	  and	  
key	  elements	  for	  the	  professional	  program	  in	  pharmacy	  leading	  to	  the	  Doctor	  of	  











Acar,	  Emrah,	  and	  Göç,	  Yasemin.	  (2011).	  Prediction	  of	  risk	  perception	  by	  owners’	  
psychological	  traits	  in	  small	  building	  contractors.	  Construction	  Management	  and	  
Economics,	  29(8),	  841-­‐852.	  	  
	  
Accreditation	  Council	  for	  Pharmacy	  Education.	  (2014).	  Accreditation	  standards	  and	  key	  
elements	  for	  the	  professional	  program	  in	  pharmacy	  leading	  to	  the	  Doctor	  of	  
Pharmacy	  degree	  –	  Draft	  Standards	  2016.	  Chicago,	  IL.	  
	  
Bloor,	  Geoffrey,	  and	  Dawson,	  Patrick.	  (1994).	  Understanding	  Professional	  Culture	  in	  
Organizational	  Context.	  Organization	  Studies,	  15(2),	  275-­‐295.	  doi:	  
10.1177/017084069401500205.	  
	  
Botella,	  Juan,	  Narváez,	  María,	  Martínez-­‐Molina,	  Agustín,	  Rubio,	  Víctor	  J,	  and	  Santacreu,	  
José.	  (2010).	  A	  dilemmas	  task	  for	  eliciting	  risk	  propensity.	  The	  Psychological	  
Record,	  58(4),	  3.	  	  
	  
Brodie,	  Donald	  C.	  (1966).	  The	  challenge	  to	  pharmacy	  in	  times	  of	  change.	  Washington:	  
Washington	  American	  Pharmaceutical	  Association	  and	  American	  Society	  of	  
Hospital	  Pharmacists.	  
	  
Brodie,	  Donald	  C.	  (1981).	  Harvey	  A.K.	  Whitney	  lecture.	  Need	  for	  a	  theoretical	  base	  for	  
pharmacy	  practice.	  American	  Journal	  of	  Hospital	  Pharmacy,	  38(1),	  49-­‐54.	  
	  	  
Brown,	  Daniel.	  (2012).	  The	  paradox	  of	  pharmacy:	  A	  profession's	  house	  divided.	  Journal	  
of	  the	  American	  Pharmacists	  Association,	  52(6),	  E139-­‐E143.	  doi:	  
10.1331/JAPhA.2012.11275.	  
	  
Brown,	  Daniel.	  (2013).	  A	  Looming	  Joblessness	  Crisis	  for	  New	  Pharmacy	  Graduates	  and	  
the	  Implications	  It	  Holds	  for	  the	  Academy.	  American	  Journal	  of	  Pharmaceutical	  
Education,	  77(5),	  90-­‐94.	  doi:	  10.1331/	  JAPhA.2012.11275.	  
	  
California	  Society	  of	  Health-­‐System	  Pharmacists,	  and	  California	  Pharmacists	  Association.	  





Canaday,	  Bruce	  R.	  (2006).	  Taking	  the	  fork	  in	  the	  road	  ...	  and	  changing	  the	  world!	  Journal	  
of	  the	  American	  Pharmacists	  Association,	  46(5),	  546-­‐548.	  doi:	  10.1331/1544-­‐
3191.46.5.546.Canaday.	  
	  




Centers	  for	  Disease	  Control	  and	  Prevention.	  (2013).	  Select	  features	  of	  state	  pharmacy	  
collaborative	  practice	  laws.	  	  	  Retrieved	  March	  20,	  2014,	  from	  
http://www.cdc.gov/dhdsp/pubs/docs/Pharmacist_State_Law.PDF.	  
	  
Chiarello,	  Elizabeth.	  (2013).	  How	  organizational	  context	  affects	  bioethical	  decision-­‐	  
making:	  Pharmacists	  management	  of	  gatekeeping	  processes	  in	  retail	  and	  
hospital	  settings.	  Social	  Science	  and	  Medicine,	  98,	  319-­‐330.	  	  
	  
Cocolas,	  George	  H.,	  Sleath,	  Betsy,	  and	  Hanson-­‐Divers,	  E.	  Christine.	  (1997).	  Use	  of	  the	  
Gordon	  Personal	  Profile-­‐	  inventory	  of	  pharmacists	  and	  pharmacy	  students.	  
American	  Journal	  of	  Pharmaceutical	  Education,	  61(3),	  257-­‐265.	  
	  	  
Cohen,	  Patricia,	  Cohen,	  Jacob,	  Aiken,	  Leona	  S.,	  and	  West,	  Stephen	  G.	  (1999).	  The	  
problem	  of	  units	  and	  the	  circumstances	  for	  POMP.	  Multivariate	  Behavioral	  
Research,	  34,	  315-­‐346.	  
	  	  
Czaja,	  Ronald.	  (2005).	  Designing	  surveys	  :	  a	  guide	  to	  decisions	  and	  procedures	  (2nd	  ed.).	  
Thousand	  Oaks,	  CA:	  Pine	  Forge	  Press.	  
	  
Davis,	  Kirsten,	  Miller,	  Sondra	  M,	  and	  Perkins,	  Ross	  A.	  (2012).	  Bridging	  the	  Valley	  of	  
Death:	  A	  Preliminary	  Look	  at	  Faculty	  Views	  on	  Adoption	  of	  Innovations	  in	  
Engineering	  Education.	  
	  	  
Davis,	  Kirsten,	  and	  Songer,	  Anthony	  D.	  (2008).	  Resistance	  to	  IT	  change	  in	  the	  AEC	  
industry:	  an	  individual	  assessment	  tool.	  Construction	  Management	  Faculty	  
Publications	  And	  Presentations,	  1.	  
	  	  
Dawoud,	  Dalia,	  Griffiths,	  Peter,	  Maben,	  Jill,	  Goodyer,	  Larry,	  and	  Greene,	  Russell.	  (2011).	  
Pharmacist	  supplementary	  prescribing:	  A	  step	  toward	  more	  independence?	  
Research	  in	  Social	  and	  Administrative	  Pharmacy,	  7(3),	  246-­‐256.	  doi:	  
http://dx.doi.org/10.1016/j.sapharm.2010.05.002.	  
	  
Demeuse,	  Kenneth	  P.,	  and	  McDaris,	  Kevin	  K.	  (1994).	  An	  exercise	  in	  managing	  change.	  




Desmond,	  Matthew.	  (2011).	  Making	  Firefighters	  Deployable.	  Qualitative	  Sociology,	  
34(1),	  59-­‐77.	  doi:	  10.1007/s11133-­‐010-­‐9176-­‐7.	  
	  
Dickey,	  Christopher.	  (2013).	  Around	  the	  World	  in	  Six	  Ideas.	  Newsweek,	  161(07),	  1.	  	  
	  
Dole,	  Ernest	  J.,	  and	  Murawski,	  Matthew	  M.	  (2007).	  Reimbursement	  for	  clinical	  services	  
provided	  by	  pharmacists:	  What	  are	  we	  doing	  wrong?	  American	  Journal	  of	  
Health-­‐System	  Pharmacy,	  64,	  104-­‐106.	  doi:	  10.2146/ajhp060119.	  
	  
Doucette,	  William	  R.,	  Nevins,	  Justin	  C.,	  Gaither,	  Caroline,	  Kreling,	  David	  H.,	  Mott,	  David	  
A.,	  Pedersen,	  Craig	  A.,	  and	  Schommer,	  Jon	  C.	  (2012).	  Organizational	  factors	  
influencing	  pharmacy	  practice	  change.	  Research	  in	  Social	  and	  Administrative	  
Pharmacy,	  8(4),	  274-­‐284.	  doi:	  http://dx.doi.org/10.1016/j.sapharm.2011.07.002.	  
	  
East	  Tennessee	  State	  University.	  (2014).	  PharmD	  Program.	  	  	  Retrieved	  March	  2,	  2014,	  
from	  http://www.etsu.edu/pharmacy/about_us/history.php.	  
	  
Egan,	  Toby	  Marshall.	  (2005).	  Factors	  Influencing	  Individual	  Creativity	  in	  the	  Workplace:	  
An	  Examination	  of	  Quantitative	  Empirical	  Research.	  Advances	  in	  Developing	  
Human	  Resources,	  7(2),	  160-­‐181.	  doi:	  10.1177/1523422305274527.	  
	  
Fagerberg,	  Jan,	  Mowery,	  David	  C.,	  and	  Nelson,	  Richard	  R.	  (2005).	  The	  Oxford	  handbook	  
of	  innovation.	  New	  York,	  NY:	  Oxford	  University	  Press.	  
	  
Fayol,	  Henri.	  (1949).	  General	  and	  industrial	  management.	  New	  York,	  NY:	  Pitman.	  
	  
Fincham,	  Lisa	  H.,	  and	  Minshall,	  Bettie	  C.	  (1995).	  Small	  town	  independent	  apparel	  
retailers:	  Risk	  propensity	  and	  attitudes	  toward	  change.	  Clothing	  and	  Textiles	  
Research	  Journal,	  13(2),	  75-­‐82.	  doi:	  10.1177/0887302x9501300202.	  
	  
Gardiner,	  Penny,	  and	  Whiting,	  Peter.	  (1997).	  Success	  factors	  in	  learning	  organizations:	  
an	  empirical	  study.	  Industrial	  and	  Commercial	  Training,	  29(2),	  41-­‐48.	  doi:	  
doi:10.1108/00197859710165001.	  
	  
Hall,	  Jill,	  Rosenthal,	  Meagan,	  Family,	  Hannah,	  Sutton,	  Jane,	  Hall,	  Kevin,	  and	  Tsuyuki,	  Ross	  
T.	  (2013).	  Personality	  traits	  of	  hospital	  pharmacists:	  toward	  a	  better	  
understanding	  of	  factors	  influencing	  pharmacy	  practice	  change.	  Canadian	  
Journal	  of	  Hospital	  Pharmacy,	  66(5),	  289-­‐295.	  	  
	  





Hepler,	  Charles	  D.	  (1986).	  Proceedings	  of	  a	  symposium	  on	  careers	  in	  clinical	  pharmacy.	  
Perspectives	  from	  research	  in	  the	  social	  and	  behavioral	  sciences.	  American	  
Journal	  of	  Hospital	  Pharmacy,	  43(11),	  2759-­‐2763.	  	  
	  
Hepler,	  Charles	  D.	  (1987).	  The	  third	  wave	  in	  pharmaceutical	  education:	  the	  clinical	  
movement.	  American	  Journal	  of	  Pharmaceutical	  Educucation,	  51(4),	  369-­‐385.	  
	  	  
Hepler,	  Charles	  D.	  (1991).	  The	  impact	  of	  pharmacy	  specialties	  on	  the	  profession	  and	  the	  
public.	  American	  Journal	  of	  Hospital	  Pharmacy,	  48(3),	  487-­‐500.	  	  
	  
Hepler,	  Charles	  D.	  (2000).	  Can	  you	  help	  us	  build	  our	  town?	  Annals	  of	  Pharmacotherapy,	  
20(8),	  895-­‐897.	  doi:	  10.1592/phco.20.11.895.35265.	  
	  
Hepler,	  Charles	  D.	  (2004).	  Clinical	  pharmacy,	  pharmaceutical	  care,	  and	  the	  quality	  of	  
drug	  therapy.	  Annals	  of	  Pharmacotherapy,	  24(11),	  1491-­‐1498.	  doi:	  
10.1592/phco.24.16.1491.50950.	  
	  
Hepler,	  Charles	  D.	  (2010).	  A	  dream	  deferred.	  American	  Journal	  of	  Health-­‐System	  
Pharmacy,	  67(16),	  1319-­‐1325.	  doi:	  10.2146/ajhp100329.	  
	  
Hepler,	  Charles	  D.,	  and	  Strand,	  Linda	  M.	  (1990).	  Opportunities	  and	  responsibilities	  in	  
pharmaceutical	  care.	  American	  Journal	  of	  Hospital	  Pharmacy,	  47(3),	  533-­‐543.	  
	  	  
Hogan,	  Joyce,	  and	  Ones,	  Deniz	  S.	  (1997).	  Conscientiousness	  and	  integrity	  at	  work.	  In	  
Robert	  Hogan,	  John	  Johnson	  and	  Stephen	  Briggs	  (Eds.),	  Handbook	  of	  Personality	  
Psychology	  (pp.	  849-­‐970).	  London:	  Academic	  Press.	  
	  
HR	  4190:	  113th	  Congress.	  (2014).	  To	  amend	  title	  XVIII	  of	  the	  Social	  Security	  Act	  to	  
provide	  for	  coverage	  under	  the	  Medicare	  program	  of	  pharmacist	  services.	  	  
Retrieved	  from	  https://www.congress.gov/bill/113th-­‐congress/house-­‐bill/4190.	  
	  
John,	  Oliver	  P.,	  Naumann,	  Laura	  P.,	  and	  Soto,	  Christopher	  J.	  (2008).	  Paradigm	  shift	  to	  the	  
integrative	  Big	  Five	  trait	  taxonomy.	  In	  Oliver	  P.	  John,	  Richard	  W.	  Robins	  and	  
Lawrence	  A.	  Pervin	  (Eds.),	  Handbook	  of	  personality	  :	  theory	  and	  research	  (3rd	  
ed.,	  pp.	  114-­‐156).	  New	  York,	  NY:	  Guilford	  Press.	  
	  
Kazlow,	  Carole,	  and	  Giacquinta,	  Joseph.	  (1974).	  Faculty	  Receptivity	  to	  Organizational	  
Change.	  
	  	  
Knapp,	  David	  A.	  (2002).	  Professionally	  determined	  need	  for	  pharmacy	  services	  in	  2020.	  





Koch,	  Karen	  E.	  (2000).	  Pharmaceutical	  care	  trends	  in	  collaborative	  drug	  therapy	  
management.	  Drug	  Benefit	  Trends,	  12,	  45-­‐54.	  
	  	  
Kontoghiorghes,	  Constantine,	  Awbrey,	  Susan	  M.,	  and	  Feurig,	  Pamela	  L.	  (2005).	  
Examining	  the	  relationship	  between	  learning	  organization	  characteristics	  and	  
change	  adaption,	  innovation,	  and	  organizational	  performance.	  Human	  Resource	  
Development	  Quarterly,	  16,	  185-­‐211.	  	  
	  
Kotter,	  John	  P.,	  and	  Heskett,	  James	  L.	  (1992).	  Corporate	  culture	  and	  performance.	  New	  
York,	  NY:	  The	  Free	  Press.	  
	  
Krueger,	  Kem	  P.,	  Russell,	  Mark	  A.,	  and	  Bischoff,	  Jason.	  (2011).	  A	  health	  policy	  course	  
based	  on	  Fink's	  Taxonomy	  of	  Significant	  Learning.	  American	  Journal	  of	  
Pharmaceutical	  Education,	  75(1),	  1-­‐7.	  
	  	  
Lautner,	  Douglas,	  and	  Mercury,	  Nevada.	  (1999).	  Communication:	  The	  key	  to	  effective	  
change	  management:	  National	  Fire	  Academy.	  
	  
Lowenthal,	  Werner.	  (1994).	  Myers-­‐Briggs	  Type	  Inventory	  Preferences	  of	  Pharmacy	  
Students	  and	  Practitioners.	  Evaluation	  and	  the	  Health	  Professions,	  17(1),	  22-­‐42.	  
doi:	  10.1177/016327879401700102.	  
	  
Makarowski,	  Ryszard.	  (2013).	  The	  Stimulating	  and	  Instrumental	  Risk	  Questionnaire	  -­‐	  
motivation	  in	  sport.	  Journal	  of	  Physical	  Education	  and	  Sport,	  13,	  135-­‐139.	  
	  	  
Manasse,	  Henri	  R.,	  Jr.,	  Stewart,	  J.	  E.,	  and	  Hall,	  R.	  H.	  (1975).	  Inconsistent	  socialization	  in	  
pharmacy-­‐-­‐a	  pattern	  in	  need	  of	  change.	  Journal	  of	  the	  American	  Pharmaceutical	  
Association,	  15(11),	  616-­‐621,	  658.	  	  
	  
Manchester	  University.	  (2014).	  PharmD	  Program.	  	  	  Retrieved	  March	  2,	  2014,	  from	  
http://www.manchester.edu/pharmacy/ProspStuPage.htm.	  
	  
Matzke,	  Gary	  R.	  (2012).	  Health	  Care	  Reform	  2011:	  Opportunities	  for	  Pharmacists.	  Annals	  
of	  Pharmacotherapy,	  46(4),	  S27-­‐S32.	  doi:	  10.1345/aph.1Q803.	  
	  
Matzke,	  Gary	  R.,	  and	  Ross,	  Leigh	  Ann.	  (2010).	  Health-­‐Care	  Reform	  2010:	  How	  Will	  it	  
Impact	  You	  and	  Your	  Practice?	  Annals	  of	  Pharmacotherapy,	  44(9),	  1485-­‐1491.	  
doi:	  10.1345/aph.1P243.	  
	  
McCrae,	  Robert	  R.,	  and	  Costa	  Jr,	  Paul	  T.	  (1997).	  Conceptions	  and	  correlates	  of	  openness	  
to	  experience.	  In	  Robert	  Hogan,	  John	  Johnson	  and	  Stephen	  Briggs	  (Eds.),	  




McGourty,	  Jack,	  and	  Demeuse,	  Kenneth.	  (2001).	  The	  team	  developer:	  An	  assessment	  
and	  skill	  building	  program.	  New	  York,	  New	  York:	  Wiley.	  
	  
Meyer,	  John	  W.,	  and	  Rowan,	  Brian.	  (1977).	  Institutionalized	  Organizations:	  Formal	  
Structure	  as	  Myth	  and	  Ceremony.	  American	  Journal	  of	  Sociology,	  83(2),	  340-­‐363.	  
doi:	  10.2307/2778293.	  
	  
Murawski,	  Matthew,	  Villa,	  Kristin	  R.,	  Dole,	  Ernest	  J.,	  Ives,	  Timothy	  J.,	  Tinker,	  Dale,	  
Colucci,	  Vincent	  J.,	  and	  Perdiew,	  Jeffrey.	  (2011).	  Advanced-­‐practice	  pharmacists:	  
Practice	  characteristics	  and	  reimbursement	  of	  pharmacists	  certified	  for	  
collaborative	  clinical	  practice	  in	  New	  Mexico	  and	  North	  Carolina.	  American	  
Journal	  of	  Health-­‐System	  Pharmacy,	  68(24),	  2341-­‐2350.	  doi:	  
10.2146/ajhp110351.	  
	  
New	  Mexico	  Health	  Policy	  Commission.	  (2008).	  Quick	  Facts	  2009.	  	  	  Retrieved	  November	  
19,	  2013,	  from	  http://www.nmhpc.org/documents/Quick	  Facts	  2009.pdf.	  
	  
Nicholson,	  Nigel,	  Soane,	  Emma,	  Fenton-­‐O'Creevy,	  Mark,	  and	  Willman,	  Paul.	  (2005).	  
Personality	  and	  domain-­‐specific	  risk	  taking.	  Journal	  of	  Risk	  Research,	  8(2),	  157-­‐
176.	  	  
	  
Nimmo,	  Christine	  M,	  and	  Holland,	  Ross	  W.	  (1999).	  Transitions	  in	  pharmacy	  practice,	  part	  
4:	  can	  a	  leopard	  change	  its	  spots?	  American	  Journal	  of	  Health-­‐System	  Pharmacy,	  
56(23),	  2458-­‐2462.	  	  
	  
Omachonu,	  Vincent	  K.,	  and	  Einspruch,	  Norman	  G.	  (2010).	  Innovation	  in	  Healthcare	  
Delivery	  Systems:	  A	  Conceptual	  Framework.	  Innovation	  Journal,	  15(1),	  1-­‐20.	  	  
	  
Peterson,	  Andrew	  M.	  (2004).	  Managing	  pharmacy	  practice	  :	  principles,	  strategies,	  and	  
systems	  (Andrew	  M.	  Peterson	  Ed.).	  Boca	  Raton,	  Florida:	  CRC	  Press	  LLC.	  
	  
Purdue	  University.	  (2014).	  PharmD	  Program.	  	  	  Retrieved	  March	  2,	  2014,	  from	  
http://www.pharmacy.purdue.edu/academics/pharmd/.	  
	  
Rodrigues,	  Carl	  A.	  (2001).	  Fayol’s	  14	  principles	  of	  management	  then	  and	  now:a	  
framework	  for	  managing	  today’s	  organizations	  effectively.	  Management	  
Decision,	  39(10),	  880-­‐889.	  doi:	  doi:10.1108/EUM0000000006527.	  
	  
Rosenthal,	  Meagen,	  Austin,	  Zubin,	  and	  Tsuyuki,	  Ross	  T.	  (2010).	  Are	  Pharmacists	  the	  
Ultimate	  Barrier	  to	  Pharmacy	  Practice	  Change?	  Canadian	  Pharmacists	  Journal	  /	  






Schneider,	  Philip	  J.	  (2008).	  Pharmacy	  without	  borders.	  American	  Journal	  of	  Health-­‐
System	  Pharmacy,	  65(16),	  1513-­‐1519.	  doi:	  10.2146/ajhp080297.	  
	  
Scott,	  W.	  Richard,	  and	  Meyer,	  John	  W.	  (1994).	  Institutional	  environments	  and	  
organizations	  :	  structural	  complexity	  and	  individualism.	  Thousand	  Oaks,	  
California:	  SAGE	  Publications.	  
	  
Shuval,	  Judith	  T.	  (1975).	  From	  “boy”	  to	  “colleague”:	  Processes	  of	  role	  transformation	  in	  
professional	  socialization.	  Social	  Science	  and	  Medicine	  (1967),	  9(8–9),	  413-­‐420.	  
doi:	  http://dx.doi.org/10.1016/0037-­‐7856(75)90068-­‐2.	  
	  
Smith,	  Marie	  A.	  (2011).	  Innovation	  in	  Health	  Care:	  A	  Call	  to	  Action.	  Annals	  of	  
Pharmacotherapy,	  45(9),	  1157-­‐1159.	  doi:	  10.1345/aph.1Q262.	  
	  
Smithson,	  Michael,	  and	  Baker,	  Cathy.	  (2008).	  Risk	  orientation,	  loving,	  and	  liking	  in	  long-­‐
term	  romantic	  relationships.	  Journal	  of	  Social	  and	  Personal	  Relationships,	  25(1),	  
87-­‐103.	  	  
	  
Spero,	  Julie	  C,	  and	  Del	  Grosso,	  Christopher.	  (2014).	  Pharmacists	  in	  North	  Carolina:	  
Steady	  Numbers,	  Changing	  Roles.	  	  Chapel	  Hill,	  North	  Carolina:	  Cecil	  G.	  Sheps	  
Center	  for	  Health	  Services	  Research.	  
	  
Srivastava,	  Sanjay,	  John,	  Oliver	  P.,	  Gosling,	  Samuel	  D.,	  and	  Potter,	  Jeff.	  (2003).	  
Development	  of	  personlity	  in	  early	  and	  middle	  adulthood:	  set	  like	  plaster	  or	  
persistent	  change.	  Journal	  of	  Personality	  and	  Social	  Psychology,	  84,	  1041-­‐1053.	  
	  	  
Strand,	  Mark	  A.,	  and	  Miller,	  Donald	  R.	  (2014).	  Pharmacy	  and	  public	  health:	  a	  pathway	  
forward.	  Journal	  of	  the	  American	  Pharmacists	  Association	  :	  JAPhA,	  54(2),	  193-­‐
197.	  doi:	  10.1331/JAPhA.2014.13145.	  
	  
Styles,	  Maggie,	  Cheyne,	  Helen,	  O’Carroll,	  Ronan,	  Greig,	  Fiona,	  Dagge-­‐Bell,	  Fiona,	  and	  
Niven,	  Catherine.	  (2011).	  The	  Scottish	  Trial	  of	  Refer	  or	  Keep	  (the	  STORK	  study)::	  
midwives’	  intrapartum	  decision	  making.	  Midwifery,	  27(1),	  104-­‐111.	  	  
	  
Talley,	  C.	  Richard.	  (2011).	  Prescribing	  authority	  for	  pharmacists.	  American	  Journal	  of	  
Health-­‐System	  Pharmacy,	  68(24),	  2333.	  doi:	  10.2146/ajhp110496.	  
	  
Traynor,	  Andrew	  P,	  Janke,	  Kristin	  K,	  and	  Sorensen,	  Todd	  D.	  (2010).	  Using	  Personal	  
Strengths	  with	  Intention	  in	  Pharmacy:	  Implications	  for	  Pharmacists,	  Managers,	  






Trumbo,	  Don	  A.	  (1961).	  Individual	  and	  group	  correlates	  of	  attitudes	  toward	  work-­‐related	  
changes.	  Journal	  of	  Applied	  Psychology,	  45(5),	  338-­‐344.	  doi:	  10.1037/h0040464.	  
	  
University	  of	  Arkansas.	  (2014).	  PharmD	  Program.	  	  	  Retrieved	  March	  2,	  2014,	  from	  
http://pharmcollege.uams.edu/about/.	  
	  
University	  of	  Kansas.	  (2014).	  PharmD	  Program.	  	  	  Retrieved	  March	  2,	  2014,	  from	  
https://pharmacy.ku.edu/overview.	  
	  
University	  of	  Minnesota.	  (2014).	  PharmD	  Program.	  	  	  Retrieved	  March	  2,	  2014,	  from	  
http://www.pharmacy.umn.edu/pharmd/index.htm.	  
	  
Van	  Dusen,	  Virgil,	  and	  Spies,	  Alan	  R.	  (2006).	  A	  Review	  of	  Federal	  Legislation	  Affecting	  
Pharmacy	  Practice.	  Pharmacy	  Times,	  72(12),	  110.	  	  
	  
Zaleskiewicz,	  Tomasz.	  (2001).	  Beyond	  risk	  seeking	  and	  risk	  aversion:	  Personality	  and	  the	  
dual	  nature	  of	  economic	  risk	  taking.	  European	  Journal	  of	  Personality,	  15(S1),	  
S105-­‐S122.	  	  
	  
Zamor,	  Robert	  L.	  (1998).	  Measuring	  and	  Improving	  Organizational	  Change	  Readiness	  in	  
the	  Libertyville	  Fire	  Department:	  National	  Fire	  Academy.	  
	  
Zografi,	  George.	  (1998).	  An	  Essential	  Societal	  Role.	  Annals	  of	  Pharmacotherapy,	  32(4),	  



















Appendix	  A: Initial	  Survey	  Introduction	  Email	  Sent	  to	  Respondents	  at	  Six	  Institutions.	  
Dear	  Student,	  
The	  purpose	  of	  this	  study	  is	  to	  help	  us	  better	  understand	  just	  what	  kind	  of	  people	  
decide	  they	  want	  to	  become	  pharmacists.	  There	  is	  talk	  about	  reduced	  demand	  for	  
pharmacists,	  and	  with	  it	  lower	  wages	  for	  pharmacists.	  For	  a	  very	  long	  time	  now,	  thought	  
leaders	  have	  been	  saying	  pharmacy	  must	  innovate	  if	  it	  is	  to	  prosper.	  But	  pharmacy	  has	  
not	  adopted	  innovations.	  We	  think	  understanding	  why	  pharmacy	  is	  not	  very	  good	  at	  
adopting	  innovations	  will	  come	  from	  understanding	  the	  characteristics	  of	  those	  people	  
who	  choose	  to	  become	  pharmacists.	  This	  study	  is	  an	  important	  step	  in	  understanding	  
ourselves,	  and	  why	  we	  are	  good	  at	  some	  things,	  and	  why	  we	  find	  it	  difficult	  to	  bring	  new	  
things	  into	  the	  way	  we	  practice.	  What	  is	  pharmacy?	  Pharmacy	  is	  you	  –	  you	  and	  every	  
student	  pharmacist	  or	  pharmacist	  you	  know.	  Pharmacy	  is	  not	  an	  organization	  or	  a	  
business	  –	  it	  is	  people.	  People	  like	  you.	  That	  is	  why	  we	  need	  you	  to	  respond.	  If	  you	  do	  
not	  answer,	  our	  understanding	  of	  how	  you	  and	  pharmacists	  like	  you	  influence	  what	  
pharmacy	  is	  will	  be	  limited.	  
Your	  decision	  to	  participate	  is	  voluntary	  and	  you	  can	  be	  assured	  your	  responses	  will	  
be	  completely	  anonymous.	  There	  is	  no	  way	  we	  can	  know	  who	  has	  or	  has	  not	  filled	  out	  
the	  online	  survey,	  or	  who	  they	  are.	  The	  results	  of	  this	  research	  will	  be	  used	  to	  help	  
provide	  a	  better	  understanding	  of	  what	  can	  be	  done	  to	  encourage	  change	  within	  this	  
profession	  to	  see	  if	  we	  need	  new	  ways	  to	  teach	  student	  pharmacists,	  and	  to	  develop	  
new	  approaches	  to	  utilizing	  new	  ideas	  in	  pharmacy.	  
We	  hope	  you	  will	  volunteer	  to	  complete	  the	  survey	  by	  (four	  weeks	  from	  date	  sent).	  
The	  survey	  can	  be	  accessed	  at:	  (link)	  You	  will	  be	  sent	  a	  total	  of	  three	  reminder	  emails	  -­‐	  
one	  each	  week	  before	  this	  date	  reminding	  you	  about	  the	  survey.	  That	  will	  be	  the	  last	  
time	  you	  will	  hear	  from	  us.	  If	  you	  have	  any	  questions,	  or	  if	  you	  would	  like	  a	  summary	  of	  
the	  results,	  please	  contact	  me	  at	  kvilla@purdue.edu.	  
	  
Thank	  you	  for	  your	  assistance.	  
	  
Kristin	  R.	  Villa,	  PharmD	  
Graduate	  Research	  Assistant	  
Purdue	  University,	  College	  of	  Pharmacy	  
kvilla@purdue.edu	  
	  
Matthew	  M.	  Murawski,	  RPh,	  PhD	  
Associate	  Professor	  of	  Pharmacy	  Administration	  
Department	  of	  Pharmacy	  Practice,	  Purdue	  
University	  
murawski@purdue.edu	  





Appendix	  B: Reminder	  Email	  Sent	  to	  Respondents	  at	  Six	  Institutions.	  
Dear	  Student,	  
This	  is	  an	  email	  to	  remind	  you	  about	  the	  survey	  sent	  out	  on	  (date	  of	  initial	  email).	  If	  
you	  have	  already	  completed	  this	  survey	  thank	  you	  and	  please	  disregard	  this	  email.	  If	  you	  
would	  like	  to	  participate	  in	  this	  project	  please	  follow	  the	  following	  link	  to	  complete	  the	  
survey:	  (link)	  If	  you	  would	  like	  to	  refresh	  your	  memory	  on	  the	  project	  please	  see	  the	  
initial	  email	  below.	  	  
The	  purpose	  of	  this	  study	  is	  to	  help	  us	  better	  understand	  just	  what	  kind	  of	  people	  
decide	  they	  want	  to	  become	  pharmacists.	  There	  is	  talk	  about	  reduced	  demand	  for	  
pharmacists,	  and	  with	  it	  lower	  wages	  for	  pharmacists.	  For	  a	  very	  long	  time	  now,	  thought	  
leaders	  have	  been	  saying	  pharmacy	  must	  innovate	  if	  it	  is	  to	  prosper.	  But	  pharmacy	  has	  
not	  adopted	  innovations.	  We	  think	  understanding	  why	  pharmacy	  is	  not	  very	  good	  at	  
adopting	  innovations	  will	  come	  from	  understanding	  the	  characteristics	  of	  those	  people	  
who	  choose	  to	  become	  pharmacists.	  This	  study	  is	  an	  important	  step	  in	  understanding	  
ourselves,	  and	  why	  we	  are	  good	  at	  some	  things,	  and	  why	  we	  find	  it	  difficult	  to	  bring	  new	  
things	  into	  the	  way	  we	  practice.	  What	  is	  pharmacy?	  Pharmacy	  is	  you	  –	  you	  and	  every	  
student	  pharmacist	  or	  pharmacist	  you	  know.	  Pharmacy	  is	  not	  an	  organization	  or	  a	  
business	  –	  it	  is	  people.	  People	  like	  you.	  That	  is	  why	  we	  need	  you	  to	  respond.	  If	  you	  do	  
not	  answer,	  our	  understanding	  of	  how	  you	  and	  pharmacists	  like	  you	  influence	  what	  
pharmacy	  is	  will	  be	  limited.	  
Your	  decision	  to	  participate	  is	  voluntary	  and	  you	  can	  be	  assured	  your	  responses	  will	  
be	  completely	  anonymous.	  There	  is	  no	  way	  we	  can	  know	  who	  has	  or	  has	  not	  filled	  out	  
the	  online	  survey,	  or	  who	  they	  are.	  The	  results	  of	  this	  research	  will	  be	  used	  to	  help	  
provide	  a	  better	  understanding	  of	  what	  can	  be	  done	  to	  encourage	  change	  within	  this	  
profession	  to	  see	  if	  we	  need	  new	  ways	  to	  teach	  student	  pharmacists,	  and	  to	  develop	  
new	  approaches	  to	  utilizing	  new	  ideas	  in	  pharmacy.	  
We	  hope	  you	  will	  volunteer	  to	  complete	  the	  survey	  by	  (four	  weeks	  from	  date	  sent).	  
The	  survey	  can	  be	  accessed	  at:	  (link)	  You	  will	  be	  sent	  a	  total	  of	  three	  reminder	  emails	  -­‐	  
one	  each	  week	  before	  this	  date	  reminding	  you	  about	  the	  survey.	  That	  will	  be	  the	  last	  
time	  you	  will	  hear	  from	  us.	  If	  you	  have	  any	  questions,	  or	  if	  you	  would	  like	  a	  summary	  of	  
the	  results,	  please	  contact	  me	  at	  kvilla@purdue.edu.	  
	  
Thank	  you	  for	  your	  assistance.	  
	  
Kristin	  R.	  Villa,	  PharmD	  
Graduate	  Research	  Assistant	  
Purdue	  University,	  College	  of	  Pharmacy	  
kvilla@purdue.edu	  
	  
Matthew	  M.	  Murawski,	  RPh,	  PhD	  
Associate	  Professor	  of	  Pharmacy	  Administration	  








Appendix	  C: Initial	  Survey	  Introduction	  Email	  Sent	  to	  Respondents	  at	  the	  University	  of	  
Minnesota.	  
Dear	  Student,	  
The	  purpose	  of	  this	  study	  is	  to	  help	  us	  better	  understand	  just	  what	  kind	  of	  people	  
decide	  they	  want	  to	  become	  pharmacists.	  With	  the	  implementation	  of	  the	  Affordable	  
Care	  Act,	  health	  care	  has	  become	  a	  rapidly	  changing	  and	  unstable	  environment.	  In	  these	  
types	  of	  environments,	  professions	  that	  innovate	  often	  cement	  their	  future	  position	  in	  
health	  care	  during	  this	  time.	  Pharmacy	  has	  often	  failed	  to	  adopt	  innovations	  in	  the	  past;	  
however,	  this	  time	  we	  have	  an	  opportunity	  to	  move	  our	  profession	  forward	  in	  a	  major	  
way.	  Understanding	  the	  characteristics	  of	  student	  pharmacists	  enhances	  our	  ability	  to	  
predict	  our	  future	  success	  in	  this	  changing	  environment.	  If	  you	  do	  not	  answer,	  our	  
understanding	  of	  how	  you	  and	  pharmacists	  like	  you	  influence	  what	  pharmacy	  is	  will	  be	  
limited.	  
Your	  decision	  to	  participate	  is	  voluntary	  and	  you	  can	  be	  assured	  your	  responses	  will	  
be	  completely	  anonymous.	  There	  is	  no	  way	  we	  can	  know	  who	  has	  or	  has	  not	  filled	  out	  
the	  online	  survey,	  or	  who	  they	  are.	  The	  results	  of	  this	  research	  will	  be	  used	  to	  help	  
provide	  a	  better	  understanding	  of	  what	  can	  be	  done	  to	  encourage	  change	  within	  this	  
profession	  to	  see	  if	  we	  need	  new	  ways	  to	  teach	  student	  pharmacists,	  and	  to	  develop	  
new	  approaches	  to	  utilizing	  new	  ideas	  in	  pharmacy.	  
We	  hope	  you	  will	  volunteer	  to	  complete	  the	  survey	  by	  (four	  weeks	  from	  date	  sent).	  
The	  survey	  can	  be	  accessed	  at:	  (link)	  You	  will	  be	  sent	  one	  reminder	  email	  each	  week	  
before	  this	  date	  reminding	  you	  about	  the	  survey.	  That	  will	  be	  the	  last	  time	  you	  will	  hear	  
from	  us.	  If	  you	  have	  any	  questions,	  or	  if	  you	  would	  like	  a	  summary	  of	  the	  results,	  please	  
contact	  me	  at	  kvilla@purdue.edu.	  
	  
Thank	  you	  for	  your	  assistance.	  
	  
Kristin	  R.	  Villa,	  PharmD	  
Graduate	  Research	  Assistant	  
Purdue	  University,	  College	  of	  Pharmacy	  
kvilla@purdue.edu	  
	  
Matthew	  M.	  Murawski,	  RPh,	  PhD	  
Associate	  Professor	  of	  Pharmacy	  Administration	  




This	  survey	  has	  been	  reviewed	  by	  the	  University	  of	  Minnesota	  College	  of	  Pharmacy's	  





Appendix	  D: Reminder	  Email	  Sent	  to	  Respondents	  at	  the	  University	  of	  Minnesota.	  
Dear	  Student,	  
This	  is	  an	  email	  to	  remind	  you	  about	  the	  survey	  sent	  out	  on	  (date	  of	  initial	  email).	  
If	  you	  have	  already	  completed	  this	  survey	  thank	  you	  and	  please	  disregard	  this	  email.	  If	  
you	  would	  like	  to	  participate	  in	  this	  project	  please	  follow	  the	  following	  link	  to	  complete	  
the	  survey:	  (link)	  If	  you	  would	  like	  to	  refresh	  your	  memory	  on	  the	  project	  please	  see	  the	  
initial	  email	  below.	  
The	  purpose	  of	  this	  study	  is	  to	  help	  us	  better	  understand	  just	  what	  kind	  of	  people	  
decide	  they	  want	  to	  become	  pharmacists.	  With	  the	  implementation	  of	  the	  Affordable	  
Care	  Act,	  health	  care	  has	  become	  a	  rapidly	  changing	  and	  unstable	  environment.	  In	  these	  
types	  of	  environments,	  professions	  that	  innovate	  often	  cement	  their	  future	  position	  in	  
health	  care	  during	  this	  time.	  Pharmacy	  has	  often	  failed	  to	  adopt	  innovations	  in	  the	  past;	  
however,	  this	  time	  we	  have	  an	  opportunity	  to	  move	  our	  profession	  forward	  in	  a	  major	  
way.	  Understanding	  the	  characteristics	  of	  student	  pharmacists	  enhances	  our	  ability	  to	  
predict	  our	  future	  success	  in	  this	  changing	  environment.	  If	  you	  do	  not	  answer,	  our	  
understanding	  of	  how	  you	  and	  pharmacists	  like	  you	  influence	  what	  pharmacy	  is	  will	  be	  
limited.	  
Your	  decision	  to	  participate	  is	  voluntary	  and	  you	  can	  be	  assured	  your	  responses	  will	  
be	  completely	  anonymous.	  There	  is	  no	  way	  we	  can	  know	  who	  has	  or	  has	  not	  filled	  out	  
the	  online	  survey,	  or	  who	  they	  are.	  The	  results	  of	  this	  research	  will	  be	  used	  to	  help	  
provide	  a	  better	  understanding	  of	  what	  can	  be	  done	  to	  encourage	  change	  within	  this	  
profession	  to	  see	  if	  we	  need	  new	  ways	  to	  teach	  student	  pharmacists,	  and	  to	  develop	  
new	  approaches	  to	  utilizing	  new	  ideas	  in	  pharmacy.	  
We	  hope	  you	  will	  volunteer	  to	  complete	  the	  survey	  by	  (four	  weeks	  from	  date	  sent).	  
The	  survey	  can	  be	  accessed	  at:	  (link)	  You	  will	  be	  sent	  one	  reminder	  email	  each	  week	  
before	  this	  date	  reminding	  you	  about	  the	  survey.	  That	  will	  be	  the	  last	  time	  you	  will	  hear	  
from	  us.	  If	  you	  have	  any	  questions,	  or	  if	  you	  would	  like	  a	  summary	  of	  the	  results,	  please	  
contact	  me	  at	  kvilla@purdue.edu.	  
	  
Thank	  you	  for	  your	  assistance.	  
	  
Kristin	  R.	  Villa,	  PharmD	  
Graduate	  Research	  Assistant	  
Purdue	  University,	  College	  of	  Pharmacy	  
kvilla@purdue.edu	  
	  
Matthew	  M.	  Murawski,	  RPh,	  PhD	  
Associate	  Professor	  of	  Pharmacy	  Administration	  




This	  survey	  has	  been	  reviewed	  by	  the	  University	  of	  Minnesota	  College	  of	  Pharmacy's	  




Appendix	  E: Survey	  Instrument	  on	  Qualtrics
Male
Female










Residency/Fellowship/Graduate School - Trained Hospital Pharmacy Based Practice
Introduction
Thank you for agreeing to participate in this survey.
The survey should take approximately 10-15 minutes to complete.
Once finished a summary and explanation of your results will be provided.
You must be 18 years or older to participate.
Demographics
How old are you?
What is your gender?
What is the zip code for the city where you grew up? (Please enter 00000 if you did not grow
up in the US)
What year in the pharmacy program are you?
Did you apply to pharmacy school this year?
Do you have a previous college degree?




Residency/Fellowship/Graduate School  Trained Hospital Pharmacy Based Practice
Residency/Fellowship/Graduate School - Trained Community Pharmacy Based Practice
Residency/Fellowship/Graduate School - Trained Academia Based Practice
Residency/Fellowship/Graduate School - Trained Industry Based Practice
Residency/Fellowship/Graduate School - Trained Non-Pharmacy Based Practice
Hospital Pharmacy Based Practice










Other type of health care professional
What type of health care professionals are in your family? (Select all that apply)
RTC
From the list of 30 words below, please select the words you most frequently associate with
change.
Adjust Rebirth Fear Challenging Transition Modify
Different Ambiguity Revise Grow Concern Upheaval
Opportunity Exciting Better Transfer Learn Deteriorate
Alter Replace Fun Chance Uncertainty New
Disruption Anxiety Stress Improve Death Vary
RTI
We are interested in everyday risk-taking. Please tell us how the following apply to you now.




Recreational risks (e.g. rock-climbing, scuba
diving)   
Health risks (e.g. smoking, poor diet, binge




drinking)   
Career risks (e.g. quitting a job without
another to go to)   
Financial risks (e.g. gambling, risky
investments)   
Safety risks (e.g. fast driving, biking without a
helmet)   
Social risks (e.g. publicly challenging a rule or
decision, running for office)   
We are interested in everyday risk-taking. Please tell us how the following have applied to
you in your adult past.




Recreational risks (e.g. rock-climbing, scuba
diving)   
Health risks (e.g. smoking, poor diet, binge
drinking)   
Career risks (e.g. quitting a job without
another to go to)   
Financial risks (e.g. gambling, risky
investments)   
Safety risks (e.g. fast driving, biking without a
helmet)   
Social risks (e.g. publicly challenging a rule or
decision, running for office)   
Big 5
I see myself as someone who...








Is original, comes up with new
ideas   
Is curious about many different
things
  
Is ingenious, a deep thinker   
Has an active imagination   
Is inventive   
Values artistic, aesthetic
experiences   
Prefers work that is routine   




Is always the same
Is sometimes the same
Unsure
Changes sometimes
Changes a great deal
  , p y    
Has few artistic interests   
Is sophisticated in art, music, or
literature   
I see myself as someone who...








Does a thorough job   
Can be somewhat careless   
Is a reliable worker   
Tends to be disorganized   
Tends to be lazy   
Perseveres until the task is
finished   
Does things efficiently   
Makes plans and follows through
with them   
Is easily distracted   
Change Scale
The job that you would consider ideal for you would be one where the way you do your work:
Please answer the following questions.









If I could do as I pleased, I would change the
kind of work I do every few months.   
One can never feel at ease on a job where the
ways of doing things are always being changed.   
The trouble with most jobs is that you just get
used to doing things in one way and they want







you to do t e  d e e t y
I would prefer to stay with a job that I know I can
handle that to change to one where most things
would be new to me.
  
The trouble with many people is that when they
find a job they can do well, they don't stick with
it.
  
I like a job where I know that I will be doing my
work about the same way from one week to the
next.
  
When I get used to doing things in one way it is
disturbing to have to change to a new method.   
It would take a sizeable raise in pay to get me to
voluntarily transfer to another job.   
S&IRQ
Please answer the following questions.









When I pursue my passions, I like the moments
of balancing on the edge of risk.   
I take a risk only when it is necessary to reach
my goal.   
Sometimes, I unnecessarily tempt fate   
When I have to risk, I carefully calculate the
possibility of failure.   
I am attracted to various hazardous actions (e.g.
traveling across remote, unknown places) even if
I do not know what can happen to me there.
  
Before taking a risky decision, I always
thoroughly consider all pros and cons.
  
Sometimes I risk just to feel the “adrenaline”
because that makes me feel alive.   
